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NATURAL HISTORY 


CHEMISTRY. 


PART IIL 


- CHAPTER VI. 


IMPERFECT NEUTRAL SALTS, WITH BASE OF AMMONIAC, OR AM- 
MONIACAL SALTS. : 


: 


Amontacat falts are formed by the combination of an acid 
with volatile alkali, or ammoniac. Their tafte is generally urin- 
ous ; they are all more or lefs volatile, and more eafily decompofed 
than the perfect neutral falts. We are acquainted with fix dif- 
ferent {fpecies ; ammoniacal fulphat ; ammoniacal nitrat ; ammo- 
_niacal muriat, or /a/ ammoniac, properly fo called ; ammoniacal 
borat ; ammoniacal fluat; and ammoniacal carbonat. 


Species I. Ammoniacal Sulphat. 


Ammoniacal fulphat, formerly called vitriolic ammoniacal falt, 
or ammoniacal vitriol, is produced by a faturated combination of 
‘fulphuric acid and ammoniac. It was termed fecret ammoniaca] 
falt of Glauber, becaufe this chemift was the firft who difcovered it. 
‘This falt, when very pure, appears under the form of needles, 


which, when carefully examined, are flattened prifms, with fix 
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fides, two of which are very large, terminated by pyramids with 
fix faces, more or lefs irregular ; but this form exhibits varieties 
which are different from thofe we have defcribed. This falt fome- 
times occurs inthe form of quadrangular prifms: I have often 
obtained it in fquare and very thin plates. This form feems to’ 
depend, as in every inftance of cryftallization; on the manner in 
which the faline particles are depofited, which is either lefs regu- 
larly on each other, or according to the law of their decreafe. 

_ The tafte of this falt is bitter and urinous, it is very a ae and 
very friable. | 

As it contains much water of cryftallization it melts at firft 
with a very flight fire, but it becomes gradually dry in proportion 
as its water of cryftal lization is diffipated. In this ftate it begins 
to redden, and melts fpeedily, without being volatilized, accord- 
ing to Bucquet, though Baumé afferts that it is femivolatile. I 
have obferved, in repeating this experiment, that a portion of the 
{alt fublimes, the reft remaining fixed in the veffel. BON ar 
dou tlefs, means to fpeak of this Jatt +. . 

Sulphat of ammoniac is fcarcely changed by expofure to air 5 
it does not efflorefce like fulphat of foda, but, on the contrary, 
flightly attraéts the humidity of the air. 

It is very foluble in water ; two parts of cold, or one of hot’ 
water, being fufficient to hold it in folution : it cryftallizes by 
cooling ; but the fineft cryftals are obtained by fpontaneous eva- 
poration. It likewife unites with ice, which it melts, producing 
at the fame time an exceflive degree of cold. It does not at on 
filicious and aluminous earths; magnefia feems to Seoommpol it 
after a length of time, as Bergman obferves. 

Lime, ae and pure fixed alkalis difengage the ammoniac, 
as we fhall likewife fee in muriat of ammoniac ; if carbonat of 
potath or foda be diftilled with fulphat of ammoniac, a double 
decompofition and combination take place. The fulphuric acid 
unites with the fixed alkali, and forms either fulphat of potafh or 
. of foda. The carbonic acid, at the fame time, being volatilized, 
aa with the alkaline gas or ammoniac, both unite and form 

a peculiar, ammoniacal falt, which cryftallizes in the recipient. 
We thall {peak more fully on this fubje& in the hiftory of muriat 
of ammoniac ®. 

The nitric and muriatic acids feparate the fulphuric acid of % 
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fulphat of ammoniac, in the fame manner as from the falphats of 
potath and foda. 

It has not hitherto been found in, nature ; yet we find in the 
Cryftallographie of Romé de Lifle, 1772, page 57. that accord- 
ing to Sage, the native fal ammoniac of volcanos is of this 
kind. It is artificially produced by the dire€t combination of 
the fulphuric acid, and ammoniac, or by decompofing earthy 
or metallic falts, by means of volatile alkali; or laftly, by the de- 
eompofition of nitric, muriatic, and carbonic ammoniacal falts by 
the fulphuric acid. / 

Sulphat of ammoniac is of no ufe, ‘though (Siauber recom- 
mends it {trongly, for metallurgic operations °. ‘. 


Species IT. Nitrat of Ammoniac. 


Nitrat of ammoniac, or nitrous ammoniacal falt, is alfo a pro- 
duction of art, prepared by the dire&t combination of the nitric 
acid with ammoniac ; its cryftals are prifms, whofe figure has 
not been accurately defcribed. Romé de Lifle affirms, that it 
cryftallizes in fine needles, refembling thofe of fulphat of pot- 
ath; but they are in fat very long and ftriated, and refemble 
common nitre more than fulphat of potafh. 

Its tafte is bitter, penetrating, and urinous. It is friable like 
fulphat of ammoniac. When expofed to the ation of fire it li- 
quifies;. gives out aqueous vapours, becomes dry, and, long be- 
fore the red heat, detonates alone without the contact of any in- 
flammable matter, and even in a clofe veffel. In the firft edition 
of this work we obferved, -that this fingular property appeared to 
depend on the ammoniac, becaufe alkaline gas feems to be in fome 
degree combuttible, and becaufe it augments the flame of candles 
before it extinguithes them. Berthollet having expofed nitrat 
of ammoniac to the a¢tion of heat in a pneumato-chemical and 
diftillatory apparatus, and having obferved the phenomena of this 
operation more carefully than had been done before, remarks, 
that it is not a true detonation which takes place, but a fudden 
and inftantaneous decompofition, in which part of.the volatile 
alkali or ammoniac is entirely deftroyed. The water obtained in 
the receiver contains a {mall part of the nitric acid difengaged in 
proportion to the quantity of ammoniac decompofed; and the 
latter gives out azotic gas oF ‘atmofpheric mephitis. The liquid 
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~ al is found is exifted in the EPEN: of ammoniac; and 

Berthollet thinks that this fuperabundant water is formed by the 
union of hydrogen, which is one of the’principles of ammoniac, 
with the oxygen of the witrie acid. The azot, or other princi- 
ple of ammoniac, which is fix times more in quantity in this falt 
than the hydrogen, «is: difengaged and collected under the veffels 
of the pneumatic apparatus, under the form of azotic gas. 

It is not known whether ‘this falt be fufible, for the firft“liqui- 

" faction is owing to its water of cryftallization, and it is diffipated 
before it can be made to undergo a fecond. 

The-fame may be remarked “ its volatility, for it {wells and 
is decompofed before it can be fublimed. 

‘It flightly attraéts the humidity of the air, which sgltnat 
its cryftals, and forms it into clots or balls. i 

It is very foluble in water; unites with, and melts ice, pro- 
ducing a confiderable degree of cold. Half its weight of hot 
water is required to diffolve it, and a fomewhat greater of cold ; 

_ it cryftallizes irregularly by cooling, but the moft perfee cryftals 
are obtained by {pontancous evaporation. 

Nitrat of ammoniac is decompofed by barytes, lime, and fixed 
alkalis. ‘The alkaline gas feparated by thefe cauftic fubftances, 
‘being very volatile and expanfible, the decompofition of nitrat of 
ammoniac, as well as of other falts of this kind, is pra€ticable in 
the cold, and may be effected by triturating this falt with lime ; 
_ but’when the decompofition is intended to be made in clofe vef- 
fels, by means of fire, the heat muft be igeren ber = 
to avoid fpontaneous combutftion. 

The fulphuric acid difengages the nitric acid from this falt sich 
effervefcence, and forms fulphat of ammoniac, with its bafe 4. 

The carbonats of potafh and foda decompofe it by double af- 
finity, and in the operation a concrete volatile alkali is fublimed, 
which we fhall examine under the name of carbonat of ammoniac. 
The nitrat of ammoniac is not applied to any ufe. 


Species III. Muriat of Ammoniac, or Sal Ammoniac. 
- Ammoniacal muriat is a faturated combination 6f'the muriatic 
acid with ammoniac. The ancients diftinguifhed it by the name 
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of Sal Ammoniac, becaufe they received it from that part of Lybia: 
- in which the temple of Jupiter Ammon was fituated. 


This falt is found native in the vicinity of burning mountains, 


where it has the form of an eflorefcence, or groups of needles, 


either feparate or together, ufually of a yellow or red colour, and | 


mixed with arfenic and orpiment. This is not ufed, the factitious 


fort prepared in the large way being the only fort met with in 


commerce. 
The true origin of ‘this falt was not known till the commence~ 
ment of the prefent century, though the falt itfelf has been ufed 
from time immemorial. By a letter of Mr. Lemere, conful at 
Cairo, written to the Academy, the 24th of June 1719, we be~ 
came acquainted with the art of obtaining fal ammoniac from the 
foot of camel’s dung, which is burned at Cairo inftead of wood °. 
This foot is put into large round bottles, a foot and a half in dia- 
meter, terminated by a neck two inches high, which is filled to 
within four inches of the neck; each bottle contains about forty 
pounds of this foot, and affords nearly fix pounds of the falt. 
‘Lhefe veffels are placed on a furnace, fo formed, that the neck 
only is expofed to the air; a fire is made with camel’s dung, and 
continued for three days and three nights ; and the falt fublimes 


on the twelfth or thirteenth day. The bottles are then broken, 


and the loaves of fal ammoniac are taken out ; thefe loaves, which 
we receive in the form they obtain from the fubliming veflels, are 
convex and unequal, having a protuberance on one fide formed 
from the neck of the fubliming veffel. The inferior as well as 
the fuperior furface is foiled by a kind of foot. 

Pomet has defcribed a kind of fal ammoniac in loaves fimilar to 
_thofe of fugar, with the point cut off, which is imported by the 
way of Holland. Geoffroy, who firft difcovered in France the 
materials of this falt, and conjectured the procefs.employed for 
its preparation, difcovered likewile, that this fecond kind of fal 


ammoniac is made in the Indies, where it is prepated in much — 


larger quantities than in Egypt, from which. i it differs only in its 
form, being likewife fublimed. Thefe loaves,. of fourteen or fif- 
teen pounds each, are hollow at their bafe,.and formed of three 
different Behe | The cone is truncated, becaufe the point, ‘con- 
fifting of impure matter, has been cut off. 

_ Baume has eftablifhed a manufacture of muriat. of ammoniac in 


the neighbourhood of | Paris, where this falt is entirely compofed | 
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Fe different procefs from that of the Egyptians, who-only ex- 


“traded j it. Baumé’s falt is much purer than the Egyptian *. 


The tafte of muriat of ammoniactis penetrating, acrid, and urin- 


‘ous. The form of its cryftals is a long hexahedral pyramid ; 


é 


the feathered form confifts of a number of thefe pyramids joined 
together under various angles. Rome de Lifle thinks that the 
cryftals of muriat of ammoniac are o€tahedrons joined together. 
Cubical cryftals of ‘this falt are formed, though rarely, in the 
middle of the concave and hollow parts of the loaves formed by 
fublimation. / y 
- This falt poffeffes a fingular phyfical property, namely, a kind 

of ductility or elafticity, fo that it rebounds under the hammer, 
and may be sirspte i a telophase which renders it difficult to 
pulverize. 

Muriat of ammoniac is entirely volatile, but requires a confia 
derable heat to raife it. This method is ufed in order, to procure 
it in a ftate of purity, and perfectly dry. It is pulverized, and 
placed in matraffes plunged up to their middle in a fand bath; 
heat being gradually applied for feveral hours, the falt rabltaies) 
and forms a mafs compofed of ftriated needles joined to each 
other length-ways. When the operation is well managed, regu- 
Yar cubical cryftals are often found in the middle of the loaf; but 
if the heat is too great, the mafs 1 is denfe, femi-traniparent; and 
as if melted. 7 

Baumé has obferved, that when this falt is fublimed feveral 
times, there is each time difengaged a fmall quantity of ammoniac 
and muriatic acid ; fo that it may perhaps be. poflible by repeated 
fublimations to decompofe muriat of ammoniac c entirely : this fact 
requires to be confirmed. 


a 


* Sal ammoniac is now made in large quantities in Britain. The volatile alkali 


ig obtained in an impure liquid ftate from foot or bones, or any other fubftance that 


affords it; to this the fulphuric acid is added: and the fulphat of ammoniac thus , 
produced, is decompofed by muriat of foda by double affinity ; the fulphuric com- 
bining with the mineral alkali, and the muriatic acid with the volatile alkali. The 
liquor therefore contains fulphat of foda and muriat of ammoniac, which are fepa~ 
rated by cryftallization ; and the muriat of ammoniac is fublimed into cakes for fale. 
‘The cheapnefs of the fulphuric acid, and of common falt, is the caufe why they are 
made ufé of inftead of the muriatic acid, with which the muriat of ammoniac gat 
have been dire@ly formed. 

Lord Dundonald extracts volatile alkali from pit coal; but whether it can b 
afforded cheaper for the general purpofes of commerce than that of the above pros 
cels, i is not, I believe, yet afcertained.. T. 
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aye 


The muriat of ammoniac is not fenfibly changed by expofure 


to air, but may be kept for an unlimited time without alteration. ' 


It is very foluble in water, fix parts of cold water diffolving one 
of the falt, and a confiderable degree of cold being: produced. 
The cold is much greater when the falt is mixed with ice. 
'This artificial cold caufes feveral phenomena, which cannot be 
exhibited at pleafure by any other means, fuch as the congela- 
tion of water, the cryftallization of certain falts, the fixation of 
evaporable fluids, &c. | 
Boiling water diffolves nearly its own weight of muriat of 
ammoniac ; the falt cryftallizes by cooling; but, like other falts, 
the beft cryftals are obtained by fpontaneous or infenfible evapo- 
ration. A very faturated folution of this falt being clofed in a 
bottle, frequently depofits, at the end of fome days, cryftals in 
the form of a plume of feathers, compofed of a middle fibre, 
to which a great number of other fibres are joined perpendicu- 
larly ; and thefe laft fuftain others which are {maller, in fuch a 
manner, that the whole perfeCtly refembles vegetation, I have 
often obferved this phenomenon i in my laboratory *. | 
Muriat of ammonidc is not decompofed by alumine; neither 
does magnefia decompofe it, but with difficulty, and in part, as 
Bergman obferves: if a mixture of magnefia and folution of 
muriat of ammoniac be put into a bottle, vapours of ammoniac, 
according to the remark of the celebrated chemift of Upfal, are 
difengaged at the end of fome hours. But this difengagement 
foon ceafes, and the quantity of fal ammoniac which is decom- 
pofed is very fmall. 
Lime, and likewife barytes, feparate the ammoniac from the 
muriatic acid, even in the cold: if this falt be triturated with 
quick-lime, the ftrong fmell of ammoniacal gas is immediately 


* Every chemift muft know how néceflary it is to vifit from time to time. the 
products preferved in a laboratory, efpecially faline folutions. When curious 
facts cafually offer themfelves, they ought to be immediately recorded to prevent 
their being loft, together with the important confequences to which they often 
lead. Ihave in very many inftances obferved cryftals formed in this way, where 
none were obtainable by evaporation. It likewife happens not unfrequently, on 
epening bottles which have ftood for fome time, cryftals are depofited, whofe ori- 
gin is fingularly favoured by agitation and the contad of air, This note, which 
is fuperfluous to fuch as are already in the habit of chemical obfervation, is in- 
 ferted for theufe of beginners. Note of the .dutbor. 
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perceived. When this operation is performed in clofe veffels, 
the ammoniac may be collected. But this operation, not having. 
been accounted for by authors in as accurate a way as the mo- 
dern difcoveries permit, we fhall proceed to give a more minute 
defeription. If newly made quick-lime and very dry muriat of 
ammoniac be heated in a retort, whofe neck is plunged beneath 
a veflel of mercury, a large quantity of alkaline gas, or ammo- 
niac, is obtained. ‘This is known to be the caufe why, in diftill- 
ing without the pneumato-chemical apparatus, the product ob- 
tained is inconfiderable, at the fame time that there is great dan- 
ger of burfting the veflels. ‘This danger arifes from the rarifica- 
tion of the atnmoniacal gas which is difengaged.. Baume, to pre- 
vent thefe inconveniencies, advifes, that water be put into the re- 
tort. This fluid abforbs, indeed, a part of the gas; but as the 
ammoniacal gas is much more volatile than the water, a large 
quantity is always loft. Chemifts, who are acquainted with the 
great affinity of ammoniacal gas for water, and its fingular vola- 
tility, now employ the apparatus of Woulfe with the greateft fuc- 
cefs in the diftillation of ammoniac. This apparatus, as we 
have before obferved, confifts of a receiver with two necks, one 
adapted to the retort, and the other connected with an empty 
bottle; from which laft collateral tubes iffue, and are inferted 
through the necks of additional bottles, which have likewife col- 
lateral tubes of communication fimilar to the firft, for the pur- 
pofe of connecting additional bottles of the fame kind. .The 
mixture of quick-lime and dry muriat of ammoniac in powder 
is put into a ftone-ware retort, and a gradual heat is .cautioufly 
applied, and increafed to rednefs, fo as even to vitrify the bot- 
tom of the retort. The ammoniacal gas difengaged by the lime, 
pafles into the receiver and the bottles, and uniting with heat 

to the water in the latter, faturates it, and forms the moft high- 
ly cauftic alkaline: fpirit. By this means no part of the ammo- 
niac is loft: the product is very pure and white, and the procefs 

may be conductett. to the beft advantage, without any inconve- 

nience to the operator from the fumes, or danger from the pro- 
bable rupture of the veffels. ‘Fhe late Bucquet and myfelf have 

afcertained, that inftead of three parts, as commonly directed, 

one part and a half of lime is fufficient to decompofe, one part 

of muriat cf ammoniac. Lime flacked in the air decompotes, 
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this falt as well as quick-lime ; the refidue is calcareous marine 
falt, which we fhall. hereafter examine. It is proved by this 
operation, that lime has a itpanger affinity than ammoniac to the 
muriatic acid. i 
The two fixed alkalis decompofe muriat of ammoniac as well 
as lime, and difengage the pure ammoniac in the gafeous form; 
they may be employed »with the fame fuccefs.as lime ; but the 
expence of thefe being much greater than that of the falino-ter- 
reftrial fubftance, and no greater advantages arifing from the 
ufe of them than of this laft, they are never ufed. for this purpofe. 
‘The fulphuric and nitric acids feparate the muriatic acid from 
this falt by ftronger aflinity ; and, by uniting with the ammo- 
niac, compofe fulphat and nitrat of ammoniac. 
Neutral falts have no effect on muriat of ammoniac, thofe 
only excepted which are formed by the carbonic acid, and two 
fixed alkalis, which decompofe it. A double decompofition 
takes place in thefe mixtures: while the muriatic acid unités to 
the fixed alkali to form the muriats of potafh and foda, the car- 
bonic acid being difengaged, feizes the ammoniac, and forms 
with it carbonat of ammoniac, which fublimes in cryftals, fo as 
to line the interior part of the receiver. To perform this ope- 
ration, one part of very dry carbonat of potafh or foda is 
mixed with one part of fublimed ‘muriat of ammoniac in pow- - 
he mixture is introduced into a ftone-ware retort, 
to which a.large receiver or cucurbit of glafs is fitted; anda 
gradual heat being applied till the bottom of the retort becomes 
red hot, a very white cryftallized falt fublimes, which is the. 
carbonat of ammoniac. A fmall quantity of moifture likewife 
pafles over ; the refidue is muriat of potafh or of foda, accord- 
ing to the alkali made ufe of. A very confiderable quantity of - 
this falt, equal in weight to nearly two-thirds of the muriat of 
ammoniac made ufe of, is obtained. This phenomenon caufed 
Duhamel to conclude, that fome of the fixed alkali pafled over 
it with the volatile alkali. It is eafy to conceive, fince this the- 
ory has been explained by modern experiments, that it is to the 
carbonic acid of the fixed alkali, which unites with the ammo- 
niac, that we are to afcribe the large quantity of fublimed falt 
which is formed. The concrete volatile alkali has neverthelefs, 
till very lately, been efteemed in a ftate of purity, and the pro- 
perties of cryftallizing and of effervefcing with acids, have been 
ss : 
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affumed as fpecific characters ; while the alkali obtained by lime, 
which is truly the pure volatile alkali, was fuppofed to be the 
fame falt altered, and partly decompofed: Hence we may fee 
hhow much the difcoveries of Dr. Black have elucidated the the-— 
ory of faline matters: it may even be affirmed, that they have 
created a new theory of chemiftry. _ | 

The ufes of muriat of ammoniac are very numerous. me eX« 
tenfive. It is ufed internally, in dofes of a few grains, in ob- 
firuClions, intermitting fevers, &c. Externally, it as as a 
powerful antifeptic in gangrenes, &e. 

It is ufed in a great number of arts, but efpecially i in the art 
of dying, and in the art of foldering or uniting different metals. 
It is employed by braziers to cleanfe the furface of ig pre- 
vioufly to its being tinned. 


Species IV. ‘Borat .of jreioceas 


The borat of ammoniac, or the faturated combination of bo- 
racic acid with ammoniac, has not yet been examined by any 
chemift ; but I have myfelf- made the following obfervations. 

Very pure boracic acid being diflolved in cauttic volatile al- 
kali or ammoniac, until the faturation appeared complete, was then 
diluted with a {mall quantity of water, and about half the liquid 
evaporated on.a fand bath; a pellicle of united cryftals was 
formed, whofe furface exhibited the figure of polyh cryftals. 
Its tafte was penetrating and urinous ; it converted - of vio- 
lets toa green, and gradually loft its cryftalline form, and be- 
came brown by expofure to air. It is moderately foluble in wa- 
ter, and lime difengages the ammoniac. 

Such are the principal properties I have obferved-on a fit €x- 
amination ; but I have not yet made a fufficient number of ex- 
periments to {peak decifively refpecting its nature. , 

Borat of ammoniac is not applied to any ufe. > ry * 


Species V.  Fluat of Ammohiac. 


This falt, like the foregoing, has not been accurately: ¢ exa- | 
mined. | . 

Boulanger agrees with Rdtiocidi in vabiiidtiais that shi foo 
ric acid, combined with ammoniac, does not. cryftallize, but 
forms a gelly, which affords vapours tefembling thofe of the mu- 
riatic acid, when the fulphuric acid is added. Thefe two che- 
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‘mifts have not examined the other properties of this kind of 
falt, but their obfervations were fufficient to enable them to di- 
ftinguith the fluoric from the muriatic acid. 


Species VI. Carbonat of Ammoniac. | 


We give the name of carbonat of ammoniac to that which 
was formerly called concrete volatile alkali, and is a true neutral 
-faline combination of the carbonic acid with ammoniac.. 
It does not exift pure and alone in nature. Moft animal fub- 
-ftances afford it by the action of heat. It is likewife formed by 
the direé&. union of ammoniac with the carbonic acid, 1/7, Either 
by agitating the alkali in the upper part of a vat of fermenting . 
liquor : 2dly, By pafling the carbonic acid into volatile alkaline 
{pirit : or, 3d/y, By pouring the acid into a veflel, on the fides 
of which a few drops of ammoniac'diflolved in water are fpread : 

4thly, ‘By combining direétly over mercury carbonic acid gas and 
ammoniac. ‘Thefe two gafes immediately unite; much heat is 
 extricated, and a concrete falt is formed on the fides of the vef- 
fel in which the mixture is made. In all thefe cafes, cryftals of 
ammoniacal carbonat are formed. It is likewife obtained by 
decompofing ammoniacal muriat, by the addition of carbonic 
neutral falts, with bafe of potafh or foda. 

It is capable of a regular form, and its cryftals appear to be 
polygonal prifms. Bergman defcribes them as odtahedrons, hay- 
ing four of their angles truncated.. Romé de Lifle mentions 
groups of cryftals of this falt, in which it had the form of {mall 
flattened tetrahedral cryftals, terminated at their upper extre- 
mity with a dihedral fummit. 

Its tafte is urinous, but much lefs fo than that of pure and 
cauftic ammoniac ; its fmell, though fimilar to this laft, is like- 
wife fainter : it converts fyrup of violets to a green. We think 
it neceflary to obferve, with refpe€t to this laft property, that 
the carbonic acid does not completely deftroy the properties of 
the alkalis with which it is combined ; and that this is no reafon 
why the appellation of neutral may not properly be applied to 
alkalis faturated with this weak acid. 

Carbonat of ammoniac is very volatile, and the fmalleft heat 
fublimes it entirely, if it be well cryftallized. The firft effect 
of heat is that of liquefa€tion, by means of its water of cryf- 
tallization, or the aqueous fufion, but it rifes immediately after, 
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ér nearly at the fame time; fo that it is fcarcely poflible to ob- 
tain this falt well cryftallized, and at the fame time very dry. 


It is very foluble in water, and, like all other neutral falts, pro- 3 


duces cold ; a property fo contrary to that of pure ammoniac, as 
to afford an additional argument for ranking it among the neutral 


falts. Two parts of cold water diflolve more than one of .car- 


bonat of ammoniac; hot water diffolves more than its vinnie tide 3 
‘but as this falt is diffipated by the heat of boiling water, the me-= 
thod of cryftallizing by heat cannot be ufed without rifking the 
lofs of a great part. 

It flowly attracts moifture from the ain afpaciadly erie it is 
not entirely faturated with carbonic acid. 


The filicious and aluminous earths have no more action on 
thisthan on other ammoniacal falts: magnefia decompofes it ve~ 


ry weakly; lime decompofes it by feizing its acid, with which it — 


has a ftrong affinity. » If lime-water be poured into a folution of 


carbonat of ammoniac, a precipitate is immediately formed, ,and 


a ftrong fmell of volatile alkali is perceived... The lime feizes the 
carbonic acid, and forms chalk, or calcareous carbonat, which 
falls down, and the ammoniac is difengaged : quick-lime being 
triturated with carbonat of ammoniac, the ammoniac is immedi- 
ately difengaged in a gafeous form. If this mixture be put into a 
retort, the cauftic ammoniac is obtained, in the fame manner as 
from muriat of ammoniac, by the fame intermedium ; the appa- 
ratus of. Woulfe being ufed. This fact proves, that lime has a 
{tronger affinity than ammoniac with the carbonic acid: and 
other facts prove the fame thing with regard to other acids. 


The fixed alkalis decompofe carbonat of ammoniac in the fame — 


manner as lime, by feparating the pure ammoniac, and. enighg 
with its acide : 
Lafily, The fulphuric, iii sisieiale and Guovle gids hie, 


a flronger affinity than the carbonic acid to ammoniac: when 


one of thefe acids is poured on the carbonat of, ammoniac, a 


{trong effervefcence arifes from the difengagernent of the carbo- | 


nic acid. If this decompofition be made in a tall flender veffel, 


the prefence of the carbonic acid gas may be obferved by the ex- 


tinétion of a lighted :candle, the reddening of the tinéture of 


turnfole, or the: precipitation of lime-water immerfed i in admall} 
cup below its orifice.. Thefe decompofitions of the carbonat of, 


ammoniac. by hme and fixed alkalis, which feize its acid and {e- 
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parate the ammoniac, and by acids which feize the alkali and dif 
‘engage the carbonic acid, clearly fhow the nature of this falt. 
Bergman has found, by accurate experiments, that a centenary of 
this falt contains forty-three parts of ammoniac, forty-five parts 
of carbonic acid, and twelve of water. From the confideration 
that this falt contains a larger proportion of acid than. carbonat 
of foda, and this laft'a larger quantity than carbonat of potafh, he 
concluded, that the weaker the alkaline bafe, the more- carbonic 
acid will be required for its faturation. The acid of borax does 
not decompofe the carbonat of ammoniac in the cold; but when 
the latter is poured on a hot folution of boracic acid, a very fen- 
fible effervefcence is produced, and the difengagement of carbo- 
nic acid is fhown by the ufual methods; a true borat of ammo- 
niac being alfo found at the bottom of the veffel. ‘This experi- 
ment, which I have frequently repeated, proves, that heat modi- 
fies or changes the laws of aflinity, or elective attraction, as Berg- 
man has obferved. 

The carbonat of ammoniac does not aé& on the ws fiontral 
falts. We thall fee that it decompofes neutral calcareous falts, 
bythe way of double affinity, which the pure and cauftic am- 
moniac cannot effe&t. The valuable difcoveries of Black explain - 
why chemifts were miftaken in affirming, that ammoniac has a 
ftronger affinity than calcareous earths with acids. 

The carbonat of ammoniac is employed in medicine as a fudo- 
rific, anti-hyfteric, &c. It is mixed with certain aromatic mat- 
ters. It has been confidered as a fpecific again{t the bite of vi- 

> pers; but the Abbé Fontana, with great reafon, combats this opi- 

nion. Many have advifed the ufe of the carbonat of ammoniac, 
or concrete volatile alkali, as a remedy in venereal diforders; ex- 
perience, however, has not yet decided on this head. All the 
“knowledge the art of medicine poffefles with regard to this falt 
is, that it is purgative, opening, diuretic, diaphoretic, difcuffive, 
and that it has a good effect in fuch diforders as depend on the 
denfity of the lymph; as certain venereal cafes, coagulations of 
milk, {crophulous diforders, &c. It is adminiftered in dofes of a 
few grains, in a proper sb a or compounded wich opium. 
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x _ CHAPTER VI. 
Genus Ill. Cheat Nee Salts. 


Species I. Sulphat of Lime, Selenite, Gypfum. 


"Tue combination of the fulphuric acid with lime, ‘ought to be 
denominated calcareous fulphat ; it is termed /elenite, plaffer, or 
gypfum. ‘This falt exifts in large quantities in nature; it often 
forms immenfe traéts, or beds, as may be obferved at Mont- 
martre, near Paris. The mountains of this diftri&t are entirely 
filled with beds of felenite, or plafter, covered with a kind of ar- 
gillaceous marl, which almoft always accompanies it. : 

Naturalifts have long confidered this falt as an earthy fubftance, 
on account of its want of tafte and folubility ; it is diftinguifhed _ 
into many varieties, on account of the diverfity of its forms and 
sie of purity ; the principal are here enumerated. 

1. Sulphat of lime, or, Selenite in rhomboidal lamin. 

2. Sulphat of lime, or, Cuneiform felenite, or of the gure of 
arrow-heads. 

It confifts of two fcalene triangles, joined in the middle, each 
being compofed of triangular lamine, according to the obferva- 
tion of De la Hire. Itis called Japis fpecularis, affes mirror, or 
tale of Montmartre, 'Thefe two firft varieties are fragments of 
large cryftals, and are formed by the hand of man. They are 
mentioned here only as being fpecimens for the cabinet. 

3. Sulphat of lime, or, Selenite in decahedral rhomboids. 

The quarries of Paffy afford this fort. : 

4- Sulphat of lime, or, Selenite in decahedral prifms. 

It is formed of hexahedral prifms, terminated by dihedral py- 
ramids, or by a concave angle; it is found in Switzerland, &c. 
and refemble much the preceding variety. - 

5. Sulphat of lime, or, Selenite in cock’s combs from Mont- 
martre. : 

It.confifts of a calleétion of. fimall lenticular eryftals, placed 


obliquely befide each other, and is formed by the union of the | 


cryftals defcribed No. 2. 


6. Sulphat of lime, or, Silky, or firiated felenite ; or yt 
of China. 
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_ It is found in Franche-Comté, Angoumois, &c. It is formed 
by the union of flender. prifms, which are.moft commonly bril- 
liant, and of the appearance of fatin. . It is very difficult to ob- 
‘ferve the rhomboidal lamin, which are found 1 in all the other 
varicties, ; 
7. Sulphat of lime, or, Common ‘batten or plafter ftone. 

‘This fubftance is white, more or lefs inclining to grey, inter- 
f{perfed with {mall brilliant cryftals, eafily cut with a knife. Itis 
found difpofed in ftrata, and forms moft of the mountains in the 
vicinity of Paris. We thall hereafter find, that it is not pure fe- 
lenite, but owes its moft valuable property, as plafter, to the ad- 
. mixture of another kind of earth. 

8. Sulphat of lime, or, Gypfeous alabafter. 

This is a kind of plafter ftone, harder and more ancient than 
the foregoing, from which it differs only in being femi-tran{pa- 
rent, of a yellowifh grey, and in its laminated form or ftruCture — 
apparently confifting of {mall plates. It is found in great plenty 
at Lagny, near Paris. ‘This is one of the whiteft kinds ; ; but it ~ 
has fometimes yellow, grey, violet, or black fpots or veins. 

gy. Sulphat of lime, or, Selenite,-common gypfum, or gypfeous 
alabafter varioufly coloured, veined, fpotted, clouded, or punctu- 
ated. 

This mixture of colour fhows, that the felenite i is komnaies earner 
by fome foreign fubftance. ‘The qrigurs are almoit always occa- 
fioned by iron. __- : ~ 

Calcareous fulphat is ‘clikausite found diffolved.i in waters, as in 
the well-waters of Paris ; it is never pure, but is always combin- 

ed with fome other earthy falt, with bafe of lime or magnefia. _ 

We have already obferved that calcareous fulphat has long 
been taken for an earthy fubftance by naturalifts, on account of 
its poflefling no apparent degree of tafte or folubility ; it has ne- 
verthelefs a peculiar tafte, which it communicates to water, and) 
which is very fenfible on the ftomach. Selenitical waters occa- 
fiona very evident fenfation of cold and weight in the bowels. 
The folubility, form, tranfparency, quantity, and efpecially the 
difpofition in beds or ftrata of cryftallized felenite, more efpecial- 
ly in the envitons of Paris, fuihciently fhow, that it has been ori- 
ginally diffolved in water, and afterwards depofited by that fluid. 

Caleareous fulphat, expofed to the aétion of heat, lofes its wa- 
ter of cryftallization, and decrepitates if the heat be fuddenly ap- 
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plied} it is then of an opaque white, and friable, in which ftate 
it is called fine plafter, or plafter of Paris, and is capable of af- 
fuming a certain ‘confiftence with water. Very white’ and beau- 
tiful ftatues of this fubftance are caft in moulds ; but the plafter 
quickly becoming dry, and retaining but a {mall proportion of 
water, they are very eafily broken. If the heat be confiderably 
raifed, when the calcareous fulphat has taken the form of a white 
powder, it fufes into a kind-of glafs; but this effet i is not pro- 
duced but by a very ftrong degree of heat, fuch as is produced 
in the porcelain furnaces, or in the focus of | burning lenfes. 

‘D’Arcet and Macquer fucceeded in fufing calcareous fulphat ; 
the latter obferved, that when the cuneiform felenite is expofed 
to the focus of a burning mirror, fo that the light may fall on its 
polifhed furfaces, it only becomes white : but if the edges be 
prefented, it immediately melts and boils up. It may rikewift be 
melted by the blow-pipe, and PY a ftream of bis air thrown on 
burning charcoal. , 

Calcareous fulphat placed on a hot iron becomes phofphoric, a 
property which is common to all calcareous falts, and is likewife 
exhibited by lime during its extin@lion, as we have auerny re- 
marked. | 

Calcareous fulphat fuffers no obvious alteration by contact of 
air ; neverthelefs, the polifhed and brilliant laminz of this earthy 
neutral falt become tarnifhed with the colours of the rainbow, 

{plit or fcale off, and are at length deftroyed by the atmofphere ; 
_ but thefe phenomena arife from the united a€tion of Ce water, 
and air. 

Calcareous. fulphat is foluble in water, Faulk in a degree 
fcarcely fenfible, according to the chemifts of Dijon. About five 
hundred parts of water are required to diffolve one of felenite. 
Hot water does not diffolve a greater quantity. When this fo- 
lution is evaporated, cryftals are obtained, not fimilar to thofe 
found in nature, but in the form of {mall plates or needles, which 
are precipitated in proportion as the liquor evaporates. The la- 
minz afforded by the evaporation of a folution of calcareous ful- _ 
phat are often brilliant, and, when minutely examined, are found 
to confift of very {mall needles united length-ways. 

Barytes has more affinity than lime to the fulphuric acid, and 
decompofes calcareous fulphat. If a folution of Fit oe be pour- 
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- ed into water, loaded with this falt, firiee of i eg fulphat or 
ponderous fpar are formed. 

The fixed alkalis likewife decompofe this neta falt: when 
cauftic fixed alkali is poured into a folution of calcareous fulphat, 


_ a white precipitate, apparently mucilaginous, falls to the bottom 


in flakes, which is found by experiment to be quick-lime. 

If the fupernatant liquor be evaporated, fulphat-of potath or, 

foda, according to the nature of Be alkali’ made ufe On ts iss 
tained. ‘ Ua, 
_ Ammoniac, which has lefs affinity than lime with every acid, 
does not decompofe calcareous fulphat ; ‘and no change takes 
place, if the latter be very pure, and the ammoniac Shneely cau-~ 
ftic. But if the water in which the calcareous fulphat is diffolved — 
contains any falt with bafe of magnefia, or alumine, as the well 
water of Paris does, ammoniac will occafion a precipitate. ‘To 
fucceed in the former experiment, calcareous fpar muft be dif- 
folved in the pure fulphuric acid, and the calcareous fulphat dif- 
folved in diftilled water; cauftic ammoniac poured on sthis folu- 
tion, or which i is er besa the ammoniacal gas, occafions no 
precipitate. : 

Carbonat of potafh and calcareous fulphat mutually decd 

each other; the fulphuric acid quitting the lime to unite with 
the fixed alkali, and forming carbonic acid, while the fulphat of 
potafh unites with the lime, and forms the falt known ae the 
name of chalk, ait Pied 
: Carbonat of foda is decompofed in the fame manner by this 
- falt, fulphat of foda being formed by the union of the fulphuric 
acid with the mineral fixed alkali; at the fame time that chalk 
is produced by the combination of the lime. with the carbonic 
acid. | ; 
‘The earhonae of ammoniac Vheletie decompofes ease ful- 
| phat by double affinity ; ; while the fulphuric acid feizes the am- 
 moniac, the lime combines with the carbonic acid, to which it 
has a ftrong affinity, and forms chalk. ©. 

This decompofition, whofe caufe is fo well known fince che 
difcoveries of the celebrated Dr. Black, is fo evident, that ifa- 
mixture of the folution of calcareous fulphat with cauftic ammo-_ 
_niac be left for fome time expofed to the air, it lofes its original 

tranfparency, and becomes remarkably cloudy at its furface, by 
reafon of the carbonic acid precipitated from the atmofpherey 

Vol. II. . ao 
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which caufes a double affinity to take place ; and: the fame phe- 
nomenon is produced by paffing a few bubbles of this acid gas 
through the liquor. As the concrete volatile alkali, or ¢arbonat 
of ammoniac was formerly thought to be the pure. volatile alkali, 
Geoffroy, from the precipitation of calcareous fulphat by this falt, 
concluded that the affinity of ammoniac is greater than that of 
-lime to the fulphuric acid. 

Calcareous fulphat is decompofed by a great pea pa of com- 
buttible matters, by the afliftance of heat. The charcoal of ye- 
cetable fubftances deprives the fulphuric acid of; the oxygene, to 
which it has a greater affinity than fulphur has, Carbonic acid 
is difengaged in this decompofition, and the fulphur, feparated 
from the fulphuric acid, unites to the lime, and forms the fub- 
ftance called calcareous hepar ; but which we fhall ile ws dif- 
tinguith by the name of /u/phure of lume. 

igmenry of calcareous fulphat in a cryftalline ang are. care= 
fully preferved in cabinets of natural hiftory. When calcined, it 
is ufed to cait ftatues, models, &c. Several elegant pieces of or- 
namental furniture are made of the gypfeous alabafter, cut and 
poli ifhed. The fine fpecimens of Lagny are “par, for this 
PRE 

Jafter-ftone is one of the moft ufeful articles Be Rey in the 
mineral RPSHe Re It confifts of a mixture of calcareous fulphat 
and chalk; when it is expofed to the action of heat, the calca- 
reous fulphat lofes its water of cryftallization, and the chalk its 
acid: burned platter is therefore a mixture of lime and calcare- 
ous fulphat depriyed of water; confequently » when water is 
poured on this fubftance, it is very rapidly abforbed by the lime, 
and heat is produced. T he foetid {mell which attends the ex-’ 
tinction of platter, arifes from a fmall quantity of fulphur form- 
ed by thefulphuric acid, which is decompofed by the carbona~ 
ceous animal or vegetable fubftances cafually exifting in the plaf- 
ter-ftone ; the fulphur di ffolved by the lime forms a kind of /u/- 
phure from, which the {mell proceeds. When the lime has ab- 
_forbed a fufficient quantity of water to form a patte, the calcare-- 
ous fulphat feizes a portion of the fluid, and the whole mafs 
cryftallizes fuddenly, and at the fame time becomes folid: The 
‘lime gradually dries, and together with the cryftals of calcareous 
fulphat forms the kind of mortar called plafter. From this theo- 
ry itis feen, why plafter ought not to be burned beyond a cer- 
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tain point. If it be fhort of this, the lime will not be fufficient- 
“ly deprived of cretaceous acid to unite well with water ; if ir ex-_ 
ceed, the lime, together with the calcareous fulphat, forms a 
kind of vitreous frit, incapable of uniting with water. 

‘We may likewile obferve that plafter, by long expofure to airy 
lofes its goodnefs by the lime becoming flaked, and that its origi- 
nal properties may be reftored by a fecond calcination. Laftly, 
We may with equal facility account for the prefervation of this 
fubftance in dry and warm fituations, and its deftru€tion or fcal- 
ing off in moift places. In the latter cafe, the calcareous fulphat 
boing foluble in water, lofes by degrees its cryftalline form and 
confiftence ;-and this folubility conftitutes the chief difference 
between plafter and mortar ; the fand in this laft, which gives 
folidity, not being attacked by water. Plafter is not, on this ac= 
count, ufed in humid or moift places, or in any works near or 
under water, as refervoirs, &c ‘. 


_ Species II. Calcaxeous Nitrat. 


Calcareous nitrat, or the falt produced by the combination of 
the nitric acid with lime, is much lefs abundant than calcareous 
fulphat or felenite. It is only found in fuch places as afford the 
nitre with bafe of alkali. It is formed on the fides of walls in 
places inhabited by animals, in putrefied animal matters, and in 
certain mineral waters; but as it is very foluble in water, and 
even deliquefcent, it is diffolved even almoft as foon as formed. 
The fame property is the caufe why it is retained in large quan- 
tities in the mother-water of the faltpetre-makers. 

‘When regularly cryftallized, it has the form of a fix-fided 
prifm, confiderably refembling nitrat of potafh, and terminated 
by dihedral pyramids. It is not often obtained in this regular 
form, but is moft commonly in that of fmall needles adhering 
- together, whofe form cannot be determined. 

This falt has a bitter and difagreeuble tafte, in which refpe 
it differs greatly from calcareous fulphat ; its tafte i is rather cool, 

like nitrat of potafh. 

It eafily, melts by heat, and becomes folid on cooling ; 5 tk be 
carried into the dark, after being thus heated, it appears lumi- 
nous, and in this ftate conftitutes the phofphorus of Baldwin ; 3 it 

_exhibits the fame phenomenon when laid on a hot iron. On ig- 
nited coals it melts and detonates feebly, in proportion a’ it be- 
| B ij 
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comes dry. Calcareous nitrat kept hot for a long time lofes its . 
acid, which is decompofed. When this operation is performed 
in a retort, whofe neck is plunged under an inverted veffel filled 
‘with water, vital air is obtained, and towards the end fome azotic 
gas. The refidue confifts of lime united to-a certain quantity of 
nitric acid, if the fire has been not continued: for a fufficient 
time, or fufficiently intenfe ; but a very powerful degree of heat 
will at laft entirely Acar eapliie the nitric acid, and leave the 
bafe in the form of quick-lime. This decompofition is abfolutely 
fimilar to that which the acid experiences in the diftillation of ni- 
trat of potath, and has been explained in the hiftory of that falt. 
Calcareous nitrat quickly attracts the moifture of the air, and 
for-that reafon it is neceflary to keep the cryftals of this falt in 
well clofed veffels, which muft not be opened too frequently. 
It is very foluble in water, two parts of cold, or lefs than one 
part of boiling water, being fufhcient to hold it in folution. To 
obtain it in a cryftalline form, its folution muft be evaporated 
nearly to. the confiftence of fyrup, and expofed in a cool place. 


_ The cryftals formed by. this means are very long prifms, com- 


monly diverging from one centre. When a {olution of calcare- 
ous nitrat, lefs evaporated than the foregoing, is expofed to a dry 
and hot air, prifins are formed i in procefs of time, which are more — 
regular, and are fimilar to thofe defcribed at the beginning of 


this article, | V4 i abbas a es 
Sand ‘and clay decompofe calcareous nitrat, ei feparate he 
acids. 4 ‘ 


Barytes, according | to Bergmahi decompofes this falt as it Joes 
calcareous fulphat ; but magnefia produces no fenfible alteration . 
in it. Morveau has obferved that lime-water, poured into a 
folution of calcareous -nitrat, occafions a precipitate. He attri- 
butes it to the phlogifton of quick-lime, and he thinks that this 
laft has a ftronger affinity with the nitrous acid than the lime to 
which it is united has,. and which he fuppofes to have been al- 
ready robbed of its phlogifton by the acid. It is unfortunate that 
this chemift did not examine the precipitate, which might pro- 
bably have. afforded fome explanation of this fingular experiment. 
‘Baumé had before obferved, that a folution of calcareous 
{par in the nitrous acid is precipitated by lime-water; but he at- 
’ tributed this ‘phenomenon to a {mall quantity of argillaceous 
cath contained in the fpar. This effet depends either on a 
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{mall quantity of magnefia, or the avidity of the calcareous nitre 
fcr water, which it takes from the lime. 

_ Fixed alkalis feize the nitric acid of calcareous nitrat, and pre- 
erent the lime. Very pure ammoniac does not ae this 

falt, nor any other with a calcareous bafe. 

The fulphuric acid difengages the nitric acid with Efe trerce rice 
which may be obtained in the fame manner as ftom common 
nitre.‘ Sulphuric acid poured ona folution of calcareous nitrat 

immediately produces: a precipitate of fulphat of lime, and the 
nitric-acid remains difengaged in the ‘es agin ‘The ation of other 
-acids on this falt is not known: 

Calcareous nitrat decompofes the alkaline fulphuric neu- 
tral falts; fulphat: of lime, and nitrat of potafn and foda, 
being formed. The fulphat of ammoniac is likewife decom- 
pofed, and nitrat of ammoniac, together with fulphat. of lime,. 
are produced: the latter, which, being fcarcely foluble, is pre- 
cipitated at the inftant. of mixture, leaves no doubt with sees 
to the nature of thefe double decompofitions. 

- €arbonat of potafh and calcareous’ nitrat mutually decompofe 
“each other, nitrat of potafh sani in the olution, and chalk 
being precipitated. , 

Carbonat of foda and calcareoiis nitrat in the. famé manner 
afford nitrat of foda in folution, and a cata Rea of calcareous 

carbonat or chalk. * 

Sulphat of lime does not produce any change in calcareous 
nitrat ; but when thefe.two falts are diflolved in the fame water, 
they may be eafily feparated ; for the firft being very {paringly 
foluble, and the latter eminently fo, the fulphat of lime is pre- 
cipitated by evaporation, and the calcareous nitrat does not cryf- 
tallize till great part of the fluid has been driven off, and the 

--refidue fet to cool. 

Calcareous nitrat is not apis to any ufe ; it might be ingly 

ed in medicine asa very active folvent, and fome chemical phy- 
ficians afhrm, that its application has been attended with fuc- 
cefs &. | 


culties Species 1 Jil. Calcareous Muriat. 


The calcareous muriat, formed by the combination of the muri- 

atic acid and lime, and which was formerly very improperly named 

Janed fal ammeniac, oil of lime, &c. is abundantly found in all places. 
Bi iy mS 
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that abound with muriat of foda, and efpecially in the waters of the 
fea; where it produces that acrid and bitter tafte, which formerly 
caufed it to be fuppofed to contain bitumen. It is never pure in 
the fea, but always mixed with muriat of magnefia: if it be 
defired in a ftate of great purity, muriatic acid muft be Straraly 
combined to faturation with lime. | 

Calcareous muriat, in its dry and folid ftate, Has. the feleie of 
four-fided prifms, ftriated and terminated with very acute pyra- 
mids. It has a very difagreeable bitter {aline tafte. ‘When ex- 
pofed to the aétion of a mild heat it is liquified by means of its 
water of cryftallization, and becomes folid again when cold ;. 
a ftronger heat fearcely alters it. Mr. Baumé has obferved, 
that it does not part with its acid: it becomes luminous on a red: 
hot fhovel, for which reafon it is called Homberg’s pho/phorus. 

The calcareous muriat which remains in the retort after the 
decompofition of muriat of ammoniac by lime, and is called 
pred fal ammomac, melts into a kind of frit of a light flate grey, 
and does not afford muriatic acid, though the heat be raifed fo 
as even to vitrify the furface of the retort. . This frit gives fire 
with ftecl, and when rubbed in the dark with the fteel, it gives a 
phofphoric light. | 

‘It muft be obferved, that this faline refidue commonly con- 
tains a larger portion of lime than is necefiary for the complete 
faturation of the muriatic acid; becaufe more lime is ufually: 
employed than 1s neceflary to decompofe the muriat of ammo- 
niac. It is doubtlefs from this fuperabundant lime, that the re- 
fidue acquires the property of affording, a hard vitreous frit; 
which however becomes moift in procefs of time when expofed 
to the air. ‘The calcareous muriat, without excefs of lime, ne- 
ver becomes fo hard by the ation of fire as this refidue, neither’ 
has it the fame phofphoric quality. | 

Pure calcareous muriat expofed to the air attracts Send, 
and liquifies. The cryftalline form cannot, therefore, be se 
ferved, but in well clofed veffels. 

This falt is very foluble in water ; one part and a half of éold, 
or Jefs than an equal part of hot water, being fufficient to dif- 
folve it. When by evaporation the liquid is brought nearly to 
the confiftence of fyrup, and afterwards fuffered to cool: gra- 
dually, prifmatic tetrahedral cryftals are obtained feveral inches 
ia length, difpofed in radii iffuing from a common centre; a 
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Seid! which we e may obférve is common to moft calareous falts. 
If the liquor be too far evaporated, or if it be cooled too quickly, 
the faline mafs is irregularly formed, with the sd 5 wioey of 
needles at its furface. 

A folution of calcareous muriat evaporated till it exhibits ey 
five degrees of Baumé’s areometer, and expofed in a bottle to 
the cold, affords very regular prifms, frequently of confiderable 
magnitude. Sometimes, when the cryftallization has not taken 
place, and the bottle is agitated, the mafs fuddenly becomes folid 
“throughout, much heat being at the fame time difengaged. 

Barytes decompofes calcareous muriat, by its greater affinity 
to the acid, according to the experiment of Bergman. Lime 
and magnefia do not change it. 

- Fixed alkalis precipitate lime: if the two fluids be concen. _ 
trated, the lime abforbs the {mall quantity of water they con- 
tain, and immediately forms a jelly, which foon becomes folid. 
This experiment has been called miraculum chemicum; becaufe it 
exhibits a combination of two fluids fuddenly become folid.. It 
does not, however, fucceed well but with carbonats of potafh — 
and foda; the pure alkalis precipitating the lime in too divided a 
ftate. . : 

Very pure ammoniac does not decompofe calcareous muriat, 
becaule its affinity is lefs than that of lime to the muriatic acid. © 
This order of affinity is likewife proved from the complete de- 
compofition of ‘muriat of ammoniac by the fame falino-terreftrial » 
fubftances. 

’The fulphuric and nitric acids difengage the muriatic acid 
from this falt with effervefcence, and the acid may be obtained 
by diftillation in the fame manner as from muriat of foda. 
‘When the nitric acid is ufed, nitro-muriatic acid, or agua regia, 
is produced, on account of the volatility of both acids. 

Calcareous muriat decompofes the fulphats of potafh and foda. 
"It is eafy to afcertain this faét, by mixing folutions of thefe falts. . 
together. A precipitate is immediately formed, which is found 
to be fulphat of lime. The fluid contains either muriat of foda 
or potath, which may be obtained by evaporation, and is diftin- 
guifhable by the tafte. \ | 

The carbonats of potafh and foda likewifé decompofe the’ cal- 
careous muriat. In thefe mixtures the decompofitions are made 
by double affinity ; the muriatic acid of the latter falt feizes the 
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potath or foda, with which it forms the muriat of potafh or foda, 
which remains diffolved in the liquor ; while the carbonic acid 
quits the alkali, and, uniting with the lime, forms chalk, or the 
carbonat of lime pica iS precipitated. cy 

If the carbonat. of potath or foda be diftaleed 4 ina a mal quanti- 
ty of water, and the folution of muriat of lime be alfo made very 
ftrong, the mixture becomes thick and gelatinous. — Te afterwards 
hardens like a fa€titious ftone, when the ingredients are accurate- 
ly proportioned to each other. The chemifts who firft difcovered 
this mixture, called it the Chemical Miracle. 

The carbonat of ammoniac decompofes calcareous muriat es 
double affinity, in the fame manner as has been fhown with | 
refpect to calcareous fulphat and nitrat. The ammoniac unites — 
with the muriatic acid, and forms muriat of ammoniac, which 
remains diflolved in the liquor, while the carbonic acid forms a 
precipitate of chalk by combining with the lime®. _ 

When the calcareous muriat is diffolved in water scaneilaes sath 
calcareous nitrat, it is difficult to feparate them ; becaufe.the law 
of cryftallization is the fame in both; but if fulphat of lime 
exifts in the folution inftead of one of the two falts, the fepara- 
tion will be eafily made, becaufe this laft cryftallizes by evapora- 
tion, and the calcareous muriat cryftallizes by cooling : as thefe. 
falts are frequently found diflolved in the fame acid, it is of con- — 
fequence to attend to thefe properties. 

Calcareous muriat is of no ufe. As it exifts i in aoniotable 
quantities in the /2l de gabelle which is recommended as a purge 
in fcrophulous diforders, it may be fufpected that a part of its 
properties depend on the latter falt. We think it neceflary to 
add, that the flrong tafte and great folubility of calcareous mu- 
riat promife very ufeful effets in diforders where a folvent is 
wanting. It is much to be withed that phyficians were acquaint- 
ed with the properties, and availed themfelves of the ufe of this 
falt, i in thofe numerous cafes where the ufual folvents are fre- 
quently inefic€tual, and more efpecially in thofe cafes wherein 
mercurial remedies cannot be ufed. I have collected together all « 
that experience has already taught us concerning the virtues of - 
this faline folvent, in a memoir, inferted among thofe of the 
Royal Society of Medicine, for the years 1782 and 1783. 
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parvo Ww. -Calcareous Borat, 


“The combination of the Jedative or boracic acid with lime may 
be diftinguifhed by this appellation. This falt has not been exa- 
~ mined, though it is certain that the boracic acid is capable of 
uniting with lime, becaufe the latter decompofes borat of foda, 
as. we have obferved. The chemifts of the academy of Dijon 
have obferved, that concrete boracic acid, heated with flaked 
lime, afforded a fubftance whofe parts adhered weakly to each 
other, and not at all to the crucible. This.matter, when thrown 
into water, did not exhibit the fame phenomena as lime, which 
fhows that a true combination took place. Baumé affirms, 
that having faturated lime-water with /edative falt, and expofed 
the folution to {pontaneous evaporation, no cryftals were obtain- 
ed, but yellowifh pellicles, having a flight tafte of boracic acid. 
Laftly, The academicians of Dijon digefted on a fand bath a fa- 
‘ turated folution of this acid with flaked lime. The filtrated li- 
quid afforded a plentiful white precipitate, on the addition of fixed 
alkali. 'Thefe experiments, indeed,- prove that lime is foluble in 
the acid of borax, but they fhow nothing concerning the pro= 
perties of the neutral falt refulting from their combination. 


. Species V. Fluor Spar, or Calcareous Fluat. 

This fpecies of falt is a combination of the fluoric acid with 
fime, and abounds in nature ; it is more efpecially found in the 
neighbourhood of mines, whofe exiftence it indicates. It has 
_ been hitherto* regarded as a ftony matter, from its infipidity, hard- 
nefs, and infolubility. It is called jpar, becaufe it has the fparry 
form and fracture ; fluor, or fufble, becaufe it melts very readily, 
and is fuccefsfully employed in mineral operations 3 and vitreous, 
becaufe it has the appearance of glafs, and may be fufed into 
- glafs of no contemptible appearance; cubic, becaufe it always 
has that form; and, laftly, phofphoric, becaufe, when heated 
and carried into the dark, it appears luminous. Before the dif- 
covery of Scheele, the vitreous fpar, though well diftinguifh- 
ed from all other mineral matters by workmen, on account of its 
fufibility, was confounded by naturalifts, either with gypfums, . 
calcareous fpars, or ponderous {fpars, which have likewife been 
called fufible. ‘The celebrated Margraaf neverthelefs diftinguifhed 
this falt from the ponderous {par, by adopting the name of fufible 
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vitreous fpar for the firft,, and fufible shot ting {par fis the fe- 
cond. It is to this chemift that we are indebted for the firft 
difeoveries relating to the properties of calcareous fluat. 

This falt is commonly cryftallized in cubes, of various colours, 
very regular, of an icy or vitreous tranfparency ; its frature is 
_ fparry, and it is eafily broken. It often ferves as the matrix or 
bed of ores. It is fometimes found in irregular opaque maffes ; 
its weight is more confiderable than that of any faline matters we 
have yet fpoken of ; it is often clouded, veined, fpotted, and fre-. 
quently tinged throughout with green, violet, red, rofe colour; 
&e. ‘Ten principal varieties of this fubftance wipe be one 
guifhed. . 

Varieties.—1. Calcareous fluat, or gtitite vitreous fpar, tranfpa- ) 
rent and colourlefs. 

2. Calcareous fluat, or cubic vitreous {par, opaque white. 

3: Caleareous fluat, or cubic: vitreous fpar, yellow : falfe 
topaz. ) 

4. Calcareous fluat, or eas vitreous suit) reddith : falfe rubs 3 

-g. Calcareous fluat, or bigh vitreous f{par, pale green : falfe 
aqua-marine. pa mb ee: 

6, Calcareous tie or ‘cubic vitreous bs green : men eme-~ 
rald. 

rk Calcareous fluat, or cubic vitreous fpar, violet : falfe ame~ 


. 


ve “\Calereous fluat, or octahedral vitreous fpar, with Piotuied 
pyramids. 


I am in poffeffion of a cryftal of this aint which j is femi-trant- 
parent, and rather blackifh. 

‘9. Calcareous fluat, or vitreous fpar, in irrregular maffes.. 

It is almoft always of a clear green or violet. It forms the 
gangue of feveral ores. | 

to. Calcareous fluat, or vitreous fpar, in layers of different 
thicknefs, and of various colours. 

Thefe different varieties of calcareous fluat, confi tt, for’ the 
moft part, of one and the fame faline fubftarice ; that is to fay, 
the’ combination of the fluoric acid with lime ; ; the natural {peci- 
mens, however, are ufually found by analyfis to contain feveral 
foreign matters, as quartz, clay, and iron, as almoft all natural 
products do. England abounds in calcareous fluat.’ 

This earthy falt, expofed to a genile heat, emits a very” evi- 
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dént phofphoric light ; but if it be frei dt to ednet5} it entirely 
lofes this property ; and if the {par be of a green or violet colour, 
it becomes white and friable : when fuddenly heated, it decrepi- 
tates almoft as ftrongly as mutiat of foda. When powder of fluat 
of lime is thrown on a’ hot iron, a bluifh or violet light is per- 
ceived, which quickly vanifhes, and cannot be nies again | 
by the fame fpar.. ut! 

A ftrong heat fufes vitreous foe into an a pabsonn tranfparent — 
glafs, adhering to the crucible. Calcareous fluat fufés the one 
fourth of its weight of quartz, and is for that reafoh yesh 
as a flux in fmelting. 

- Calcareous fluat is not altered in the air, nor foluble in water. 
Pure fixed alkalis do not decompofe it, becaufe, according to 
Bergman, lime has a ftronger affinity than thofe falts to its acid. 

Concentrated fulphuric acid difengages the fluoric acid, and is 
commonly the medium ufed for that purpofe. _ One part of cal- 
careous fluat, in powder, i is put into a retort, with three parts of 
fulphuric acid; the mixture gradually becomes hot; an effervef- 
cence takes place ; and vapours of fluoric acid are difengaged. 
This diftillation commences without the external application of 
heat ; and a white fubftance, refembling an efflorefcence, fub- 
limes into the receiver. Heat being then applied, the concen- 
trated fluoric acid comes over, covered with a thick earthy pel- 
licle, fimilar to the white efflorefcence we have mentioned ; while | 
the acid falls drop by drop into the water in the receiver. This 
acid may be obtained in the form of gas, while the neck of the 
retort is plunged beneath an inverted veffel of mercury. The 
aeriform acid is tranfparent, and does ‘not ‘depofit the earth to 
which it is united, until it is brought in contaét with the water. 
Hence it may be conceived why. the liquid fluoric acid depofits 
{tony incruftations in the receiver ; for it cannot hold them in 
folution when it comes in contaét with the water. We have 
before obferved, that this earth, which is of a filicious ‘nature, 
is taken up by the corrofion of the glafs veffel, and is not pro- 
duced by the combination of the acid with water, as Scheele 
originally thought. “When the diftillation is finifhed, the refidue 
is obferved to be hard, white, or reddifh, and laminated, and the 
retort is very fenfibly corroded. This obfervation did not efcape 
- Margraaf. When the nature of the refidue is examined by dif- 
ferent methods, it.is found to confift of calcareous fulphat mixed 
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with a fmall quantity of filex, frequently alumine,. and a little 
magnefia. ‘Thofe two laft fubftances, as well as iron, feem to 
be only accidental in calcareous fluat. ‘The cruft depofited by. 
the fluoric acid, is of a filicious nature, is neither fufible nor fo- 
luble in acids, and; forms a white and durable: glafs with fixed ~ 
alkalis. - Thefe facts thow, that it is impoflible to diftil a large 
quantity of this acid at orice. I have feveral times attempted to 
- «decompofe a pound of calcareous fluat, but never found the re- 
tort capable of withftanding the corrofive acid. > 

The nitri¢ acid decompofes calcareous fluat, ‘ae Aisithy very dif: 
ferent phenomena from thofe which attend the fulphuric acid, 
no cruft being obferved in this operation, according to Boulan- 
ger: this experiment has not been repeated and examined. 

The muriatic acid likewife feparates the fluoric, according to 
Scheele ; but he has not deferibed the: phenemens which attend 
this. decompofition. i : 

_ The ation of moft neutral falts on ieaerus fluat 1s not 
‘hide ; the carbonats of potafh and foda decompofe it by dou- 
ble affinity, which the pure alkalis cannot effet.. One part of 
this fluat being fufed with four parts of carbonat of potafh, and 
poured hot into water, a precipitate of chalk, formed by the car- 
bonic acid united to the, dime of the calcareous fluat, is obtained ; 
and the fluid holds in folution fluat of potafh, which may be ob- 
tained, by evaporation, in the form of a jelly. When the expe- 
riment is repeated with. carbonat of foda, chalk and fluat nk pon . 
are in like manner obtained. | | 

Calcareous fluat is of no ufe execpand in fome mineral: coun= 
tay where it is ufed as a very good flux. — It esi be. are 
to the fame purpofe in aflays. ; . ; 


Species VI. Carbonat of Lime or ‘Chalks -Calcareous Matters i in. 
general. 


res {par, marble, chalk, oe every vides tad Ribiantes 
is a neutral falt, formed by the union of carbonic acid with lime. 
It is therefore termed, carbonat of lime, or calcareous carbonat.. ° 
This fubftance has been arranged among ftones by naturalifts,. 
becaufe they did not perceive that it has any faline: properties. 
We fhall, however, find that it has. a kind of tafte, is foluble in 
water, and in its analyfis affords a large. quantity of carbonic. 
acid, and the falino-terreftrial fubftance already defcribed under 
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the name of lime. As calcareous fpar is the laft modification of 
a fubftance which exifts in a great variety of forms, and paffes 
through many ftates before it is regularly cryftallized, it is necef- 
fary to confider calcareous’or cretaceous fubftances in- general *. 
No part of natural hiftory exhibits a more extended field for 
the imagination to trace, or a more complete. feries of well-efta- 
blifhed faéts, than that which relates to calcareous bodies. Long 
continued obfervation, which has in no inftance failed, together 
with the facts which fhow the fucceflive operations of nature in 
this refpeét, have proved, that the bed of the ocean is the great 
laboratory in which thefe matters are continually formed. Among | 
the'great number of animals which inhabit thofe immenfe mafles 
of water, there are feveral clafles whofe individuals, infinite ‘in 
number, feem deftined to add to the mafs of our globe: fuch are 
the fhell-fifh, madrepores, and lithopites, whofe folid parts, exa- 
mined by chemical analyfis fomie time after they have ceafed' to 
live, exhibit all the characters of calcareous fubftances. It is the 
bafe of this kind of marine {keletons which produces, by their 
fucceflive aggregation, mountains entirely formed of thefe mat- 
ters. ‘Though the cryftallization of calcareous {par is very | far 
from refembling the natural foft ftate of thefe animals when liv- 
ing; and though it is difficult at firft to eftimate the aftonithing 
difference between the foft and pulpy fubftance of theliving ani- 
mal, and the hardnefs of the {tony fubftances which are formed 
in procefs of time, and. calculated to give folidity to- the’ largeft 
edifices, it is neverthelefs poffible to form an idea of the grada-= 
tions through which the one mutt pafs. before it affumes the ftate 
and properties of the other. The following fketch will exhibit 
thefe gradations, from the time of the action. of the animal or- 
ganization, to that of the seul Bepoteny By which trantipde 


* The fubftances ufwaily called calcareous in natural hittory, ‘ought, ‘in my opi-— 
nion, to.be,called cretaceeus; this laft term denoting the faline neutral combina- 

tion formed by the union of lime and carbonic acid ; that is to fay, chalk, ereta. 
- The fecond property belongs to the lime, cal, which forms the bafe of this falt. 
The expreflion calcareous earth, or calcareous matter, ought therefore to ) be appropri- 
ated to quick-lime ;" and the term cretaceous, or chalky matter, will diftinguifh the 
combination of lime with the acid of chalk; but it is not to be expected that thefe, 
two. expreflions, which have always been fynonymous, fhould be fpeedily adopted, 
though they certainly ought to be applied to pcitss fubftances, and teem calcus 
lated to ) enrich cur chemical language. 
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rent and cryftallized carbonat of lime or calcareous oe is flowly 
formed. ; 

The waters in the fea, Bbatinis according to laws yet unknown 
to us, are infenfibly difplaced, and change their bed; they quit 
one coaft, which gradually encroaches on the fea, while they 
advance on another, whofe extent is diminifhed in the fame pro- 
portion : this fa&t is’ proved in Buffon’s learned Theory of, the 
Earth. In proportion as the waters quit one part-of their bed, 
they leave the bottom uncovered, on which their various mo-_ 
tions, fo well defcribed by this celebrated writer, have formed 
beds, by the fucceffive depofitions of folid matter, or the fkele- 
tons of marine animals. Thefe ftrata are almoft entirely filled 

with fhells, whofe animal gluten has been’ -deftroyed by putre- 
faction, and which, having loft their colour, polifh, and con- 
fiftence, are become friable and earthy, and have paffed into the 
ftate of foffils. Hence the production of earths and nical con- 
taining fhells. , 

‘Thefe ftones, by the aétion of the r rain waters, gradually lofe 
the organic form, become more and more’ friable, and form a 
fubftance of a texture fcarcely confiftent, which is called chalk. 
When a ftorie, compofed of thells, has acquired fufficient hard- 
nefs to be capable of polifh, and when the fhells have become va- 
tioufly coloured, it then conftitutes the /umachello. If the traces 
of organization are entirely deftroyed, and the ftone be hard and 
fufceptible of polith, it is diftinguifhed by the name of marble. 
Water, impregnated with chalk, depofits it on fuch bodies as it 
paffes over, and forms icruflaticns. When it filters through the 
roofs of fubterraneous cavities, it forms white opaque depofitions, 
compofed of concentric layers, whofe figure on the whole is ¢o- 
nical. Thefle falaétites, if united together in large mafles, and 
perfedtly filling up the caverns, remain a long time in the earth ; 
they acquire confiderable hardnefs, and produce alabafer. Laft 
/y, When water, holding in folution chalk in the moft attenuated 
ftate, lowly penetrates into the cavities of rocks, it will depofit 
this fubftance, particle by particle, as it were; and thefe fmall 
bodies, being applied to each other by the furfaces beft adapted 
to unite, will take a fymetric and regular arrangément, and form 
hard tranfparent cryftals, fimilar to thofe of faline fubftances : 
thefe are calcareous pars. ‘This ftate is the laft, or moft remote 
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from its animal origin, in which Shales is found, and in which 
it has the greatet refemblance to a true falt. . 

_ Thefe various and numerous tranfitions, of the cretaceous fub- 
Ganec: (the confideration of which affords the greateft inftruc- 
tion to. the naturalift, concerning the antiquity of the globe, its 
alterations, and the extent of the animal kingdom, whofe fub- 
jets conftitute a vat portion of its furface and external f{trata), 
prefent only to the eyes of the chemift one fingle and identical 
neutral falt, formed of lime and. carbonic acid. We fhall pro- 
ceed. to confider the fubje&t in both Points of view. 


4 I. The Natural Hi iftory of Calcareous Subfances*. 


Before we enter. into a particular account of calcareous mat- 
ters, it will be proper to. take a general view of their difpofition 
in the earth. Thefe fubftances form beds of greater or lefs ex- 
tent, horizontal or inclined, which appear manifeftly to haye 
been formed by the a€tion of waters. Thefe beds compofe 
whole mountains, hills, &c. and form a great part of the exter- 
nal covering of the globe. They prove that the waters of the 
fea have formerly cavered the earth, and have depofited an im- 
| menfe quantity beh the exuvie of their inhabitants. _ The rain 
waters, filtering through thefe calcareous mafles, carry, a por- 
tion along with them, which they diftribute at greater depths, in * 
fubterraneous, cavities, under the diisieat forms we {hall proceed 
to examine. _ 

Their genetal characters, 3 as. given a sasuralita, ‘s are highly 
ufeful to diftinguifh them, and are founded on two remarkable 
properties : their not giving fire with fteel, and their effervefcence 
with acids. As it is evident, from what has been already faid, 
that the form of calcareous matters is confiderably varied, it is 
indifpenfably neneflary to divide. aa into 0; foveral genera. We 
ageut fx+. 


* “Though we Sve already, in the Hiftory of Earths and Stones, ‘exhibited the 
methodical divifions of calcareous fubftances, ufually /diftributed in this clafs by 
naturalifts, yet we think it proper, in this fection, to exhibit them under another 
arrangement, which refers to confiderations different from thofe by which the 
compilers of Nomenclatures in general are guided. Note of the Author. 

+ Ic may perhaps be thought flrange, that a divifion of genera fhould be made 
in the hiftory of one fpecies of falt; but it muft be obferved, that thefe genera re- 
late only to natural hiftory, and that in fa& they are referable to the fpecies of. 
neutral falt, whofe chemical properties we are examining. Note of the Auther. 
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Genus I. Earths and Stones containing Shells. 


Thefe fubftances have been arranged among ftones, becaufe 
they have no apparent degree of tafte or folubility ; but their 
-analyfis fhows that ine are truly faline, ‘as well as the other ge- 
nera which follow. They are known by the organic form of — 
the fhells they contain; thefe are often entire, fo that the ftone 
itfelf is merely a mafs of fhells: the original colours partly re- 
main in fome fpecimens. Among the animals whofe exuviz eX 
-ift in this ftate, feveral are obferved which are extinét, or no 
longer found living in the fea; fuch as many {pecies of cornua- 
ammonis, and nautili On the other hand, foffil fhells’ are found 
in France, and other parts of Europe, the living individuals of 
‘which are found only in America. Some naturalifts have made ~ 
very extenfive divifions of foffil thells; but as they refemble thofe 
of the living ay po we hall fpeak of them in aaah Fant of 
our work, | 

There likewife exift among the foffl remains 8 marine ani- 
mals, bodies whofe form and organization cannot, in any re- 
f{pe&t, be referred to any known inhabitant of the fea. Though 
we do not yet poflefs any complete treatife upon foflil animals, 
and though this part of natural hiftory has not been treated with 
* the fame care and precifion’ as mineralogy, the defcription of a 
confiderable number of thefe bodies is fufficient to prove, that 
animals have exifted in the fea whole {pecies have been deftroyed. 
When the foflil calcareous fubftances manifeftly appear to have 
belonged to known animals, they are. then diftinguifhed by a 
name relative to their origin, and commonly formed out of the 
clafs of animals to which they belong, adding another name, 
which denotes their ftony nature; fuch as madreporites, &e. 
But it muft be obferved, that the bones of men, quadrupeds, 
birds, and fifhes, which are dug out of the earth, and are known 
by the name of foflils, are not of a calcareous nature, but pre- 
ferye the nature of calcareous phofphat: fo that the ornitholi- | 
thes, the ichthyolithes, &c. mutt not be arranged among creta- 
ceous fubftances. / 

There are many foflil organic fulpomicess phic origin is not 
known ; ; thefe are named from their form, fuch are the lapides. 
Fudaici, which fome. think are the fpiculz of fea hedge-hogs ; 
the lapides numi/males, refembling pieces of money, and which 
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appear to fs fall cornua-ammonis. applied upon. each other 5 

fofil-bezoar, akind of round mafs or concretion in concentric 

_ layers; the dudus Helmontii, whofe fpaces feem to have been 

formed by the drying and thrinking of an earthy fubftance, which 

afterwards became filled with calcareous earth. ‘The trochites, 

- entrochi, and aftroites, which are produced from a zoophite named 
fea-palm ; the pifolites, oolites, or meconites, which are thought to _ 
be petrified fifhes eggs, or paints but whofe true origin is un- 
known. 

As all petrified fubftances, whatever animals they may have 
belonged to, have been referred to this genus of ftones, which 
are truly calcareous; natural hiftory likewife enumerates in 
this place gammarolites, cancrites, entomolites, ampbibiolites, %00- 
lites, antropolites : But fince the new difcoveries concerning the 
nature of bones, thefe matters can no longer be referred to cre- 
taceous fubftances, as we have already pointed out. ‘The fame 
obfervation may be made refpeCting the gh/opetra, or petrified 
Joarks teeth, ivory or fofil unicorn, which is produced from ele- 
phants teeth; turguoife, or bones coloured green and. blues toad- 
frones; grey or yellow and hollow ftones, which, according to 

_ ‘Mr. Jufheu, are the upper parts of the grinders of the Brazilian 
fith called Grondeur; and the ferpents eyes, which, according to 
that naturalift, are the incifive teeth of the fame fith. 

After this previous explanation, the prefent genus may be re 
duced to two fpecies, containing every poflible variety. 

Species 1. Entire fhells or foffils. 

Thefe are diftinguithed by different circumftances of colour; 
brilliancy, hardnefs, &c. In this fpecies are comprehended ma- 
drepores, and all the habitations of polypi i in the foffil ftate. 

2. Falun, or cron. 

Shells broken, and in the form of earth. The foil of Tous 
rain, and feveral other provinces of France is entirely of this 
nature. It is'ufed as an excellent manure. 


* 


Genus II. Calcareous Earths and Stones. 


They are formed out of the fubftances of the firft genus worn 
down and depofited by\waters. They are found difpofed. in’ beds 
or {trata within the earth. We thali follow Daubenton in. the 
diftin€tion of the different kinds. 

Species 1.. Compact calcareous éarth ; chalk 

Vol. LU. | Cc 
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Its colour and grain are various ; it is cous eal for many dow” 
meftic purpotes. La on ’ 

2. Spongy calcareous earth 5 5 flone-marrow. A Fa | | 

3. Calcareous earth in powder ; foffil flour. 

4. Calcareous earth of the confiftence of cream ; at pe 

§. Soft calcareous earth ; tufa. 

It hardens and becomes white by drying. 

6. Calcareous earth in large grains. 

‘The earth of Arcueil is an inftance of this; it contains hells 
broken to pieces. ft 

4. Fine grained calcareous earth. 

“The thunder-ftone as a variety of this. 

Without entering into ufelefs details, it may eafily va ima- 
gined that the hardnefs, and the feveral ules. to which, thefe 
earths and {tones are applied, afford names to a great number of 
varieties. In general they ferve to make lime, and for the con- 
flru€tion of edifices, &c. &c. | 


z Genus III. Marble. 


- 


Marbles differ from calcareous ftones properly fo called, in. 


being rather harder; like them they effervefee with acids, have - 


a granulated fracture, and do not give fire with. fteel ; but their 
grain is much finer and clofer, their colours more brilliant, ‘and 
they take a better polifh. Every one is acquainted with the ufe 
of marble in f{culpture, architecture, &e. tis likewife ufed i iA 
fome countries to make lime. vi ! 

Species 1) uumachello, tency oi 


This name is given by the eiltans! t to marble compofed of ce 


glutinated fhells. ~ | | peli? Deed 
2. Breccias. mt wr 
This marble is compofed of fmall round rats bedded in a 
cement of the fame nature. ie Bes ! , 
- Marble properly fo called. yh GEN ae 4 
eke: the fhells nor the lumachellos, nor. ‘the round Oe its 
of the breccias are found-in this; its fpots are irregular, and it 
is often veined. © Daubenton arranges marbles according to the 


number and combination of their colours, and. includes the lu- 


machellos and the breccias under:the fame denomination. TE ey 
1. Marble of fix colours; for example, white, grey, green 
a yellow, red, and black. Marble from Wirtemberg. 


ed 
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. Marble of two colours ; s Yor example, white and grey. 
Mable from Carrara. 

3 Marble of three colours ; for seg nk greys yellow, and 
black.. Lumachello. 

-4. Marble of four colours ; ; for example, white, grey, yellow, 
and red. Brocatello of Spain. 

5- Marble of five colours; for example, di grey, rt 
red, and black. Breccia of Old Caftile. 

Species 4. Figured marble. , 

“It reprefents ruins, as in the marble of Florence; or Hgts 
as in the Heflian marble. 

It muft be obferved that the colours of marble aepetid almoft | 
always on iron interpofed between its grains. ‘This ftone, though 
fufceptible of a good: polifh, is very porous. It is well known 
how eafily it is {tained ; and on this property is. founded the art 
~ of drawing coloured flowers on marble. | 

Marble is often mixed with fragments of hard ftone, fuch’ as 
quartz, or filex, in which cafe it .gives fire with fteel at that 
part. Ihave frequently Snes this character in feveral {pecies 
of black marble. 


ei lV. . Concretions. 


_Concretions are formed irregularly by a depofition of calcare- 
ous matter by water,on the furfaces of bodies. They are not ~ 
difpofed in large beds, but by fragments in maffes, at firft fe- 
parate, which gradually growing larger, join, and become con- 
founded together. | | 

Species 1. Incruftations. 

Waters loaded with chalk depofit it on the furface ee all bo- 
‘dies over which they flow. Incruftations may therefore have 
every poflible form, according to the fubftance which has ferved 
asa nucleus. Such are thofe fpecimens from the waters of Ar 
cueil; fuch likewife is cen bk &c. 

2. Stalactites. set 

‘They are formed flowly, and by concentric layers depofited | 
by waters at the vaults of caverns, &c. They vary in magni- | 
tude, tranfparency, ‘grain, colour, and form; they are’ in gene-~ 
ral pyramidical and hollow. The /fs-ferri is the pureft of all. 
» When they ate adherent to the fides of fubterraneous cavitics 
Ciapien 
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they are called congelations; when they ftand on the floor of the 
cavern, they are denominated falagmites. 

3» Alabafter. 

Alabafter appears to be formed by the pureft fbalaghites, after 
remaining long in the earth; it is not fo hard as marble, and 
when it is polifhed, its furface appears greafy and oily; it is ma- 
nifeftly compofed of layers which have different direGtions 5 it 
has always an impefect tran{parency, which diftinguithes 1 it from 
marbles, but it is never fo clear as fpars. It is formed into 
vafes and ftatues; many varieties’ of this fubftance may be di- 
ftinguifhed. 

Varieties—1. Oriental alabafter. 

It is the moft tranfparent and the hardeft. 

2. Occidental alabafter. | 

Lefs beautiful and pure than the foregoing. 4s 

3- Alabaiter fpotted with different colours. 

4. Wavy alabafter. 
fei is likewife called alabafter of seated 
sg. Alabafter reprefenting figures of herbs. 


Genus V. Calcateous Spar. _ 


Calcareous {par differs from the four preceding genera by its — 
form, which is commonly regular, and efpecially by its frac-. 
ture. It confifts of laminz applied on each other, as evidently 
appears from its fracture ; it crumbles when ftruck when a Sead 

Species 1- Opaque calcareous fpar. 

{t is white, or varioufly coloured, and ufually in the form of 
rhomboidal plates. 

2. Tranfparent rhomboidal taleatedits {par ; Tool eryitak 

It doubles objects. This is often an artificial fragment. 

3. Lenticular calcareous fpar.. 
Rome de Lille is of opinion that this is a variety of the hexa- 
hedral prifmatic fpar, terminated by two obtufe and triangular 
pyramids, but it is merely the preceding Mini rounded at its 

folid angles. 

4. Prifmatic calcareous fpary without ideanied | 

Thefe are truncated hexahedral prifms, whofe faces are either 
equal or unequal, and whofe. angles are fometimes truncated in. 
{uch a manner as to form twelve-fided prifms. It confequently 
has three varieties. 
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5. Calcareous {par in prifms, terminated by two pyramids. 

There is a confiderable number of varieties of this par. Some 
are hexahedral prifms, terminated by hexahedral pyramids, either 
entire or truncated. Others prefent trihedral pyramids, either 
entire or truncated, or with dihedral fummits, at the extremity 
of the fame hexahedral prifms. Laftly, There are quadrangular 
prifms terminated by dihedral fummits. The regular cryltals 
have 18 trapezoid faces. ‘pe 

6. Pyramidal calcareous f{par. 

This is compofed of one or two pyramids united without an 
intermediate prifm ; the hexahedral or triangular form of thefe 
pyramids, the inequality of their faces, and the truncature of 
their angles, eftablifh a great number of varieties *. 

7. Dodecahedral calcareous fpar. 

8. Calcareous {par in ftriz. 

This is an aggregate of long prifms ects fide-ways, which 
do not prefent any determinate or regular form. The fwine- 
ftone of the Swedes belongs to this fpecies. 

This fpar, which in its figure refembles a kind of garnet or © 
marcafite, appears to be compofed of two pentagonal pyramids, 
truncated and united at their bafe. i 

This variety is formed by 12 pentagonal faces inverfely ftriat- 
ed; when {mall, it is named {par en téte de clous. 


§ I, Concerning the Chemical Properties of Calcareous, Carbonat. 


As the chemical properties depend on the combination or prin- 
ciples of bodies, it is neceflary to give them names expreflive of 
their nature; from this confideration, the feveral calcareous fub- 
ftances we have treated of muft be chemically treated of under 
the denomination of calcareous carbonat. It is upon the moft 
tranfparent calcareous :{par, or pure white marble, that the ex- 
periments muft be made, which eftablith. the propertics of this 
earthy fubftance. 

In order to analyfe calcareous carbonat, its aggregation muft 


* An idea of the varieties of form diftinguifhable in fpars, and of the great 
number of fpecies thence refulting, may be had by confulting the Englifh work 
of Dr, Hill, entitled the Hiftory of Foflils, &c. London 1748. Romé de Lille 
has given an extract in the firft edition of his Cryftallography, page 131, et 
feq. page 191, et feq. relative to calcareous fpar and rock cryftal. He fhows 
that Dr. Hill’s method is defeCtive and embarraffi ng. Nate of the Author. 


C ij 


38 _ CALCAREOUS CARBONAT. 


be firft deftroyed. by reducing it to powder. In this form it is 
white and opaque, and has no fenfible tafte, though itfeems to 
contract or harden the fibres of the tongue and palate, when aoe 
for fome time in the mouth. 

When expofed to the aétion of heat, it. fofed 't its acid and wa- 
ter of cryftallization ; if fuddenly heated, it decrepitates, and — 
becomes opaque. By diftillation in a retort, much water and car- 


bonic acid is obtained; but a confiderable heat is required to _ 


-difengage the latter. After this operation, the fpar is reduced to 
the {tate of quick-lime; and the fpar may be regenerated by 
; combining quick-lime with the acid- obtained’in this decompofi- 
tion. A diftillation of chalk, which does not differ from cal- 
careous fpar, except in its friability and its opacity, has been 
made by Mr. Jacquin. The Duc de Ja Rochefoucault, who re- 
peated this experiment with great care, obferved, that ftoné- 
ware retorts fuffer a part of the carbonic acid gas to efcape. Dr. 
Prieftley has eftablifhed this fact by many very accurate experi- 
ments. <A retort of iron, or gun barrel, may be ufed ; but a 
{mall quantity of inflammable gas is always produced by the ac- 
tion of the water contained in the chalk upon the iron. F 
Calcareous carbonat, expofed to a ftrong heat in crucibles 
made of clay, is capable of flowing into glafs, where it touches 
the veflel. Mr. D’Arcet has melted feveral pieces into a tranf- 
parent glafs, with a few f{pots. But as Macquer has obferved. 
that this earthy falt did not melt in the focus of Mr. Trudaine’s 
“burning lens, it cannot be doubted but that the fufion obtained 
by Mr. D’Arcet was produced by the clay of the crucibles. 
Calcareous, carbonat is not altered by expofure to pure air’; 
but the contaét of. the humid atmofphere, together with the ac- 
tion of the fan’ s rays, deprive it of its tranfparency, and deftroy 
the cohefion of its laminz. Its furface takes the colours of the | 
rainbow, grows dim, and {plits off by degrees. It does not ap- | 
pear to be foluble in water. Chalk, which cannot by art be dif- 
folved in this fluid, is neverthelefs held in folution by waters 
which pafs ‘over beds of cretaceous fubftances: fome waters, 
fuch as thofe of Arcueil, in the neighbourhood of Paris, con- 
tain a confiderable quantity ; fo that in the {pace of a few months 
bodies plunged therein become incrufted. The waters of the 
baths of St. Philip, j in ‘Ttaly, are fo highly charged with this 
fubftance, that they depofit it to the thicknefs of about half an 
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inch in the fpace of afew days. This property is applied to the 
formation of fmall tablets and figures; moulds are plunged in 
‘thefe waters, and ‘the glial is depofited on their internal fur- 
face.’ | 

-Calcareous carbonat promotes the vitrifi¢ation ae fome Rete 
aud ftony fubftances. Mixed with filicious earth, it caufes fu» 
fion, when the latter is in the proportion of one-third. 

This falt, when naturally mixed with argillaceous earth, forms 
the fubftance called marl. This fubftance prefents a great num- 
ber of varieties,‘ with refpect to colour, denfity, &c. and melts 
“into a greenifh yellow glafs, when urged by a ftrong heat. It is 
ufed with great fuccefs as a manure to fertilize lands. 

' Barytes and magnefia have no action on calcareous carbonat; 
by the humid way, the carbonic acid‘adhering more ftrongly to 
the lime than. to either of thefe ; but calcareous carbonat, treats 
ed by fire. with thefe alkaline earths, forms a vitreous combina- 
tion. Mr.Achard has made a numerous feries of experiments - 
on all thefe mixtures by vitrification. ; acgounts of which are in- 
ferted in the Fournal de Phyfique. a at. 

_ Fixed alkalis and ammoniac do not affet calcareous car= ’ 
Seal their affinity with carbonic ‘acid being lefs than that of 
lime. 


~ 


The fulphurie, seria mutiatic, and fluoric acids Ahasiyeis 
it, by feizing its bafe, and difengaging the carbonic acid.” If 
fulphuric acid be poured on calcareous carbonat, an ebultition 
is excited, which arifes from the difengagement of the carbonic 
acid in the gafeous form. Naturalifts. avail themfelves, with 
great fuccefs, of this abated character, to diftinguith calcare- 
qus fubftances. An exact analyfis of calcareous carbonat may 
be made by acids. For that purpofe fulphuric acid is poured on 
this: falt, firft reduced to powder. The carbonic acid, which 
. .efcapes with effervefcence, may be collected by means of a re- 
curved tube, under veflels of mercury. The effervefcence is acs 
companied with cold, arifing from the volatilization of the acid. 
When the procefs is finithed, if the new combination be e€xa- . 
mined, it is found. to be calcareous fulphat, formed by the ful- 
phuric acid united to the lime which compofed the bafe of the . 
former falts. Recent experiments have fhown, that fome of thefe 
ipars contain a {mall proportion of magnefia, and afford fulphat 
of magnefia when diflolved in. the fulphuric acid. The nitric 

: C ij 


Pe CALCAREOUS CARBONAT. 


acid, which naturalifts. commonly employ in their affays, pros 
duces the fame effervefcence, when dropped on calcareous car- 
bonat ; it difengages the g asacsings acid, and forms calcareous 
" nitrat with its bafe. 

The muriatic acid likewife feparates the acid from dobbs 
carbonat with violent effervefcence, and forms muriat of lime by 
combining with its bafe. 

The fluoric acid decompofes it in the fame manner, and forms 
calcareous fluat with its bafe. 

The boracic acid does not decompofe calcareous carbonat in 
the cold, but it produces an effervefcence when mixed with chalk 
in powder, diluted with a fuflicient sigs on bo ied and ex- 
pofed to heat. 

' The carbonic acid has the property of dessa carbonat of 
jime and calcareous matters foluble in water. We have already 
feen, in treating of this acid, that it precipitates lime-water, and 
that the chalk is re-diffolved, if more acid be added than is fuf- 
ficient to produce this effect. The water impregnated with car- 
bonic acid, by remaining on calcareous carbonat in powder, be- 
comes gradually charged with a certain quantity of this earthy 
neutral falt. Many waters contain chalk diffolved by the me- 
dium of this acid; but it foon precipitates, when the acid is fuf- 
fered to efcape by expofure to air. This effect is much more 
quickly produced by the action of heat; and for that reafon boil- 
ing is fuccefsfully employed to correét waters loaded with chalk, 
which, without this precaution, would be crude or hard. 

As chalk is almoft always fufpended by means of the carbonic 
acid, it is therefore eafily feen why it fo readily precipitates, and 
caufes calcareous depofitions and incruftations, as we have ob- 
ferved of the waters of Arcueil, and the baths of St. Philip in 
Italy. When natural hiftory was lefs enlightened by chemiftry, 
{prings of this kind were called petrifying waters, and were by 
the vulgar reckoned among the number of miracles. . 

_ Calcareous carbonat has no a€tion on neutral falts with bafe of 
fixed alkali. It decompofes ammoniacal falts. A calcareous falt, 
formed by the acid of the ammoniacal falts and the lime, and 
alfo carbonat of ammoniac, arifing from the combination of the 

carbonic acid with the ammoniac, are obtained. This operation 
is made, by diftilling in a ftone-ware retort, a mixture of one 
pound of fal ammoniac, and two pounds of chalk or eretaceoug 
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3 par, in powder. Thefe two fubftances muft be very dry. A 
receiver or cucurbit of glafs is adapted to the retort, and the fire 
is gradually raifed to a low red heat, the receiver being kept cool 
with wet cloths, or by a {mall ftream of cold water, which runs 
on it during the whole operation. White vapours pafs over, 
which condenfe in very pure and white cryftals on the fides of 
the receiver. This is the carbonat of ammoniac. This appears 
to be the procefs ufed in England for preparing it; from thence 
it was formerly exported to every part of Europe; under the name 
of fal volatile of England ; but at prefent it is prepared every 
where. ‘The refidue of this operation is calcareous muriat, which 
is ufually melted, if a brifk heat be given towards the end. 

‘The ufes of fpar, and calcareous matter in general, are very 
extenfive, as we have already fhown in treating of their natural 
hiftory ; but one of the moft imporfant of thefe ufes is, the pre-, 
paration of lime. The burning of lime confifts in decompofing 
calcareous matters by the aCtion of heat, which deprives them 
of their acid. Stones compofed of thells, marbles, and moft 
‘caleareous fpars, are the fubftances which afford the beft lime. 
But the hard calcareous ftone, called /ime-ffone, is more common- 
ly ufed, efpecially in the neighbourhood of Paris. Thefe ftones 
in France are arranged in a furnace, or kiln, fo as to forma 
kind of vault, beneath which a wood fire is lighted, and kept up 
till a {trong flame, without fmoke, is raifed about ten feet above 
the furnace, and till the ftones become very white. Pit coal and 
turf begins to be ufed at Paris for the burning of lime. 

Good lime is hard, fonorous, becomes ieackis and ftrongly 
heated by the addition of water, and emits a denfe vapour dur- 
ing its extinction. If it be not fufficiently calcined, it is lefs 
“fonorous, and heats flowly : if the calcination has been too great, 
it is femi-vitrified, emits too clear a found when ftruck, and does 
not eafily unite with water. The workmen call it over-burned 
lime. We fhall not here enumerate the ufes of lime, but refer 
the reader to the hiftory of that pure fubftance. 

But we hall here add, that fuch calcareous carbonat as is na- 
turally found mixed with very fmall fragments of calcareous ful- 
phat, or gypfum, and which is depofited in mountains in large 
regular ftrata, feparated by clay and marl, as is obferved in the 
vicinity of Paris, conftitutes the moft ufeful lime-ftone for build- 
ing. Though we have already fpoken of this article under the 
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head calcareous fulphat, -we think ‘it proper to refume the fub- _ 


jet in this place rather at length, becaufe all treatifes of natural 
hiftory, and of chemiftry, are deficient in this refpet.' It mutt 


_ be recolleted, that pure calcareous fulphat, by calcination, af-— 


fords only fine platter, which makes an incoherent pafte with 
water, and is employed to caft ftatues. Everybody knows how 
- eafily this pafte is broken when dry ; a circumftance which de- 
pends on the mafs being alike throughout. ‘This is not -the cafe 
with fuch plafter as is proper for building. The ftone which af- 
fords it at Montmartre, and other places, is a kind of breccia, 
formed of very fmall granulated cryftals of fulphat of lime, to- 
gether with thin laminz of calcareous carbonat ; the prefence of 
the latter may be afcertained by a drop of nitric acid applied to 
the ftone, which difengages the carbonic acid with a ftrong ef- 
fervefcence. When a given quantity of the plafter flone of 
Montmartre is diffolved in aquafortis, all the calcareous carbonat 


is decompofed, in proportion as the lime unites with the nitric: 
acid. The calcareous fulphat, which is not foluble in this acid, 


remains behind. The relative quantities of calcareous carbonat 
and fulphat in different plafter ftones may thus be found; and 
experience fhows, that the beft plafter ftone contains more than 
third its weight of the calcareous carbonat. 


The mixed nature of the plafter ftone being a Abuitiedd it is 


eafy to account for the phenomena exhibited in its burning, its 
extin€tion, and its hardening. When this earthy falt is burn- 
ed, the calcareous fulphat which it contains, lofes its water of 


cryftallization, and becomes friable; the calcareous carbonat, at 


the fame time, being converted into lime by the lofs of its acid. 
In this ftate, the well burned plafter i is acrid and alkaline ; con- 
verts the fyrup of violets to a green; becomes hot with acids 
without effervefcence ; and lofes its goodnefs by expofure to air, 


in proportion as the lime is extinguifhed by attracting humidity: 


and carbonic acid from the atmofphere. It abforbs water with 
avidity ; and with regard to the folidity it fo fuddenly takes, 
which is a property oppofite to thofe of pure lime, it arifes from 


the circumftance, that when the quick-limeg has abforbed as much 


water as is neceflary for its extinction, the calcareous fulphat, 
which is interfperfed between its particles, cryftallizes fuddenly, 
and produces the fame effect as fand in mortar, by giving folis 
dity to be whole. | 
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Laftly, From this ay it is known, why plafter may be well 
preferved in a hot and-dry place, but,is quickly deftroyed by .hu- 
midity. The folubility of its. two faline ‘principles in water.is 
the caufe of this eemic@tipe ih: 


. 


CHAPTER VIII. 
\ : ; ; . 
Genus IV. Neurrat SALTS, WITH BASE OF -MAGNESIA, OR 
MAGNESIAN SALTS, . 


\ 


We have already obferved, in the hiftory of acids, that’ mag 
néefia readily combines with thofe falts, and forms faline com- 
' pounds different from thofe which contain other bafes. Thefe 
falts are not yet perfe€tly known, few chemifts having paid ‘par- 
ticular attention to them. ~The celebrated Dr. Black is the firft 
who made“a proper diftinGtion between thefe falts and other ter- 
reftrial-faline bodies, ‘with which they were before confounded. 

Magnefian falts’ -poflefs generic characters fuflicient to diftin- 
guifh them. They are almoft all bitter and falt; the greateft 
| part cryftallize regularly, though with difficulty ; in general they 
are'very foluble in water, fome even attrating the humidity of 
the air; and they are more eafily decompofed than ammoniacal 
and calcareous falts. Barytes, lime, ammoniac, and the two 
“fixed alkalis, deprive them of their acid. ‘The decompofition by 
_ volatile alkali is partial; for this fubftance remains partly united 
to the acids, at'the fame time as the magnefia, and then forms 
triple ammoniaco-magnefian [alts. 

We thali examine fix of thefe falts in the prefent anaaaaty 
namely, fulphat of magnefia, or Epfom falt, nitrat of magnefia, 
muriat of magnefia, borat of magnefia, fluat of magnefia, and 
carbonat of magnclia. | 


Species I. Sulphat of Memelta or Epfom Salt. 


The neutral falt, compofed of magnefia, united to the fulphu- 

ric acid, has been called Epfom falt, from the name of a fpring 

in England from which it was formerly obtained : it exifts like- 

‘wife in the waters of Egra, Sedlitz, and Seydfchutz. Its true 
name is fulphat of magnefia, or magnefian fulphat. 

This falt Mes a very bitter tafte, and on that account has been 


44  §ULPHAT OF MAGNESIA. ‘| 


ealled /al catharticus amarus: it is met with in commerce in the 
form of very fmall needles, terminated by acute pyramids ; in 


this ftate it much refembles fulphat of foda, or Glauber’s falt, but 
_ its tafte is more bitter. It does not efflorefce in the air; and its 


regular cryftallization is very different from that which we have 
jut defcribed. By a {pontaneous evaporation, it is obtained in 
fine quadrangular prifms, terminated by quadrangular pyramids, 
all the furfaces being {mooth and without furrows; its cryftals 
in general are fhorter and larger than thofe of fulphat of foda; _ 
and it likewife differs from that eae neutral falt in all its other 
properties. 

Sulphat of magnefia retains a faSficient quantity of the. water 
of cryftallization to admit the aqueous liquification, A very flight 
heat is fufficient to melt it; and it congeals, by cooling, into a 
mafs of no determinate form. Continued application of heat 
dries it into a white friable mafs, which is merely the falt de- 
prived of its water of cryftallization : it does not experience the 
true igneous fufion but by an extreme heat. ‘The water of cry- 
ftallization in this falt is nearly half its weight. 

Macquer and other chemifts affirm, that it becomes flightly 
- moiftened by expofure to air, and that it may be thereby diftin~ 
- guithed from fulphat of foday which efflorefces. But Bergman, 
on the contrary, affirms, that fulphat of magnefia, expofed to a 
dry air, lofes its tranfparency, and is at length reduced into a 
white powder; and he affirms, that the falt fold in the form of. 
fmall needles, is humid and deliquefcent, on account of the mu- 
riat of magnefia it contains. Mr. Butini, citizen of Geneva, 
to whom we are indebted for’a feries of valuable inquiries con- 
cerning magnefia, affirms, that he found in Englith Epfom falt, 
a fufficient quantity of fulphat. of foda, or Glauber’s falt, to 
which the efflorefcence might be attributed ; but that fulphat of « 
magnefia, well purified, though its tranfparency is’ diminithed 
by expofure to air, is very far from efflorefcing like fulphat of 
foda, which is entirely reduced to powder at the end 4 a fhort 
{pace of time. | 7 yh 

Sulphat of magnefia is fo foluble in ai Np that no more than 
twice its weight of cold, or half its weight of hot water, are re- 
quired to hold it in folution. | It cryftallizes by cooling ; but very 
regular cryftals can only be produced by {pontaneous onaicatlath Fr 

This falt is not altered by filicious or aluminous earths. 
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Barytes decompofes it, becaufe its affinity to the nia ipa supin 
ig greater than that of magnefia. 

Lime decompofes it for the fame reafon. If a fmall quantiei 
of fulphat of magnefia be added to lime-water, or if the latter 
be added to a‘folution of the falt, a precipitate is formed, con- 
fifting of magnefia and calcareous fulphat; this precipitation is 
a diftinQtive character, by which fulphat of an ueie may veh 
known from that of foda. 

Pure fixed alkalis likewife décompofe fulphat of magnefia. The 
cauftic ammoniac decompofing this falt, and having ‘no effe — 
on calcareous fulphat, is a proof that it has a ftronger aflinity 
than magnefia, and a weaker than lime, with the fulphuric acid: _ 
it may therefore ferve as a teft of the prefence of fulphat of 
magnefia in waters. Hence, likewife, pure magnefia is’ obtain- 
ed by means of the cauftic ammoniac. Bergman obferves, that 
pure ammoniac does not completely precipitate the magnefia 
from Epfom falt, but that part remains undecompofed. The 
liquid holds in folution ammoniacal, and magnefian fulphats. 
Some chemifts have imagined, that thefe two falts, combining 
together, formed a triple falt, or compound of an acid united to 
two bafes: but there is a manifeft error in this opinion; for — 
though thefe falts are found in the fame water, one confifts of the 
fulphuric acid united to ammoniac, and the other of the fame 
acid combined with magnefia.' Each has a portion of acid; and 
it is not one and the fame acid which adheres to the two bafes: 
but thefe two fulphats have a very great aflinity for each other , 
they cryftallize together, and form what may be ‘called a triple 
falt, 0% ammoniaco-magnefian fulphat. 

The action of fulphat. of magnefia on neutral fal with bafe 
of fixed alkali and ammoniac, is,not yet known; it is probable. 
that it may decompofe nitric and muriatic falts of arin genera | 
by double affinity. 

Mr. Quartremer Dijonval -affivms, in a letter to 1 Moveeat 
(Journal de Phyfique for May 1780), that when a folution of 
fulphat of magnefia is added to a folution of fulphat of am- 
moniac, the former falt is totally precipitated without decompo- 
fition, in the form of cryftals of ‘confiderable magnitude, which 
may be known by the tafte, &c. He attributes this effect to the — 
fulphat of ammoniac feizing the water from the magnefi, which 
he thinks cryftallizable in this manner: but this is an error; for 


ie 
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— 


the:falt, which cryftallizes in this operation, is a true triple falt, 
or ammoniaco-magnelian bulb as rT am ‘aflured by expes 


4 


rience. 
It is certain, that fulphat of resid and the clirfipdid falts 


‘mutually decompofe each other. When a folution of carbonat © 


of potafh, or foda, is poured into a folution of fulphat of mag- 
nefia,\a double decompofition and combination take place; the 
fulphuric acid of the Epfom falt unites to the fixed alkalis, and 
the carbonic acid, feparated from the latter, feizes the magnefia, 


and forms a:neutral falt, known by the name of mild or effervef= 


cent magnefia, which we fhall call-carbonat of magnefa. By this 


procefs, the mild magnefia, ufed in medicine as an excellent 


purge, is prepared, as will be feen more at wk at ony: end of 
this chapter. - re 


A folution of fulphat of sie mixed with a Nba ef ful- 


phat of magnefia, affords a precipitation of the latter, according 
to Mr. Dijonval: the precipitate is fcarcely fenfible on account 
~ of the {mall quantity of calcareous fulphat diffolved in the wa- 
‘ter. Nittic-and muriatic calcareous falts decompofe fulphat of 
magnefia; but we do not think it proper to conclude with Mr. 
‘Dijonval, that the nitric and muriatic .acids have an affinity to 
the fulphuric acid with magnefia, as thefe experiments certainly 
depénd on double affinity. 

Bergman afhrms, that a centenary of cooling fulphat 6 
magnefia contains nineteen parts, of pure magnefia, thirty-three 
of fulphuric acid, and forty-eight of water. 

Sulphat of magnefja is employed in medicine with great fuc- 


utes it is a very ufeful purge, and at the fame time hasan open-_ 


ing quality. It is evenpreferred to other purgative falts, on ac- 


count of its great folubility ; it is adminiftered either alone dif | 
folved in water, in a dofe from one to two ounces, or as. an auxi- 


liary medicine in the quantity of one or two drachms. It mi 
neralizes moft natural purgative waters, efpecially thofe of Egra, 
Sedlitz, Seydfchutz, &c. but it is always setae with mus 
riat: of magnefiai. 


| Species IT. . Nitrat of Magnefia. 


The nitrat of magnefia, called till now. magnefian nitre, or 
nitrated magnefia, has been examined by Bergman: This illuf 


‘rious chemift affirms, that a folution of this falt made by art; 


‘ 


= 
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affords, after proper evaporation, prifmatic, suadroneyat {pa- 
thofe cryftals, without pyramids. _ ' 

This falt has an acrid and very bitter tafte ; site poventan 
by heat, attracts the humidity of the air, and is very foluble in 
water... It cannot be obtained in cryftals, but by a flow evapora- 
tion; and thelaws of its cryftallization are not yet fufliciently 
known. to enable us to obtain it with certainty in a regular form, 
_as is-cdone with a great number of other falts. It is decompofed 
be barytes, lime, and the fixed alkalis. 

_ As nitrat of magnefia is diffolved in the eH agai sp a an 
nitre, Morveau propofes to obtain the magnefia in the large 
way, by precipitating it with lime-water.. This procefs might be 
very advantageous in poimt of facility and cheapnefs: but the 
fame chemift having obferved, that frefh lime-water precipitates 
pure calcareous nitre, when the water of folution is not-in fuf- 
ficient quantity, the magnefia obtained by this procefs. will. not 
poflefs the degree of purity requifite for a medicine of fuch uti- 
lity, if the precipitation be effected on mother-waters which are 
_ not diluted with a very large quantity of fluid. 

The fulphuric and fluoric acids difengage the acid from nitrat 
BS magnefia; boracic acid likewife feparates it by the affiftance 
of heaty in confequence of its fixity: thefe properties of this falt 
were difcovered by Bergman. Mr. Quartremer Dijonval, who 
has made inquiries into many combinations of magnefia, found 
fome of the properties of nitrat of magnefia very different from 


" thofe attributed to it by the chemift of Upfal. He afferts, that 


he obtained cryftals of magnefian nitrat which do not deliquefce ; 
-and-even adds, that the magnefian {alts are as -cryftallizable and 
efflorefcent, as-the calcareous falts are greedy of moifture. 
The nitrat-of magnefia feems capable of decompofing by dou- 
ble affinity the fulphats of potath, foda, and. ammoniac;. but 
thefe. decompofitions are not fenfible in the mixture of the folu- 
‘tions-of the different falts, as thofe are which are effected with 
_ calcareous nitrat :, becaufe thé nitrats. of potafh, foda, and am- 
moniac, as well as. the fulphat of magnefia, are all very foluble 
in water ; while the fulphat of lime, formed by the decompofi- 
tion-of the fulphats of potafh, foda, and ammoniac by calcareous 
nitrat; affords a very plentiful precipitate... The effect of thefe 
_ double. affinities, produced by the nitrat of magnefia, may 1 how- 
ever be feen by evaporating the fluid ; the nitrats formed by the 
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combination of the nitric seid: wath eke) alkalis, and the fulphat 
of magnefia produced by the union of the fulphuric acid of the 
decompofed falts, with the bafe of bak ego an kd are by that 
means obtained. 


Mr. Dijonval mentions a fact, which deferves all the attention 
of chemifts; it is the precipitation ef magnefian nitrat by the | 


_ addition of calcareous nitrat. "When tranfparent and very pure 
folutions of thefe two falts are mixed, the magnefian nitrat is 
immediately depofited in the cryftalline form, without being at 
alt decompofed ; the fluid retaining the calcareous nitrat in folu- 
tion. It is very fingular that two falts, which when feparate 
had fufficient water to hold them in perfe& folution, fhould, 
when mixed, exhibit the appearance of the precipitation and cryf- 
tallization of one of them. Mr. Dionval thinks, as we have al- 
ready announced, ‘that this depends on the ftrong tendency of 
_ the calcareous nitrat to unite with water; this falt, according to 

him, being capable of abforbing a larger quantity of water than 


is neceflary to hold it in folution, and the nitrat of magnefia, on 
the contrary, tending ftrongly to cryftallize, the former imme- 


diately feizes the water which held the latter in folution ; the 


magnefian nitrat isof courfe precipitated in the cryftalline baie e) 


this explanation does not, however, appear to remove all. difh- 
culties. How, in faét, can any falt, however foluble, or how- 
ever ftrong its difpofition to combine with water may be, feize 
the water from another falt, while itfelf is already nasi a 
fufficient quantity to hold it in-folution? _ 

If it be replied that it is’ not faturated with water: it fhould 
be obferved, that there will be a point of faturation at which 
calcareous nitrat would ceafe to precipitate the nitrat of mag- 
nefia in this manner, and this fat ought to have been fhown. 
If the fuppofition be even admitted, how can the calcareous ni- 
trat feize the water of cryftallization of the magnefian nitrat, 
fince the magnefian nitrat appears to be precipitated in the cryf- 
talline form? Lafly, How is it poffible that magnefian nitrat, 
after being deprived of the water of its cryftallization by calca- 
reous nitrat, can be inftantaneoufly precipitated in cryftals? We 
therefore think that fome circumftance efcaped Mr. Dijonval in 
the phenomena he. obferved, and that they depend on a caufe 
which will not be clearly afcertained till the experiment has been 

win, Liki ati | 
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repeated in feveral different manners, - regard to the quan- | 
tity of water, of falts, the temperature, 8 , | 

Magnefian nitrat is not ufed in the arts, nor in medicine. Its 
. {trong tafte, its deliquefcence, and all its other properties, fhow, 
that it would aét ftrongly on the animal economy 3 yet it de- 
ferves to be tried as a folvent aad aperient medicine. 


r 
. ha 


e calthacict IIL. Muriat of Magnefia. © 


This falt, which is a: faturated combination of muriatie acid 

and maguefia, exifts in all falt waters, and in all fuch as contain 
fulphat of magnefia in folution, as the waters of Epfom, Egra, 
Sedlitz, Seydfchutz, and many others; it is much more com- 
mon than is fuppofed. . | 

Magnefian muriat has a very bitter and hot tafte. Boris 
affirms that it cannot be obtained in cryftals, but by fuddenly 
expofing its folution, firft concentrated by evaporation, to a great 
degree of cold. It is then in the form of {mall and very deli- 
- quefcent needles. ‘This folution moft commonly has the appear- 
ance of a tranfparent jelly. ‘Mr. Dijonval, who affirms that he 
has obtained this falt in a regular and permanent form, thinks it 
_ is rather efllorefcent than deliquefcent. ~ 

Muriat of magnefia is decompofed, and lofes its sed by. the 
action of fire. T he laft portions of acid are not difengaged but — 
with great difficulty ; 5 the hl Seelgalts remains cauftic after the 
operation. “ 

This falt, when expofed to the air, appears to attraét humi- 
dity ftrongly, and quickly falls into deliquefcence. Bergman, 
and many other chemifts, have mentioned this property. Mr. 
Dijonval is the only one who has afferted that the muriat of mag= | 

nefia, as well as magnefian nitrat, éfllorefces, inftead of attract- 


' ing humidity; but this affertion requires to be siamlccncamin by re- 


peated experiments. 

Magnefian muriat is very foluble in water, and appears to be 
held j in folution by lefs than its own weight of that fluid. It is 
very difficult to obtain it in perfect cryftals ; evaporation by heat 
does not fucceed well, becaufe the fluid becomes thick; and al- 
_moft always takes the gelatinous form in cooling. ‘There are | 
more hopes of fuccefs from the fpontaneous evaporation of a, fo- 
lution of this falt during the heat of fummer; and this method 
is found to afford cryftals, though with much difficulty. 

Vol. LI. D 
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The muriat of ma; nefia, heated in a retort. with filicious and’ 
argillaceous earth, gives out its’ acid; but a8 this is alfo difen- 
gaged by mere heat, the decompofition in bap prefent cafe can- 

- not be attributed to the earths. 

. Barytes and lime decompofe this falt, and wvetpielte the mag- 
nefia.. As the mother-waters of the muriat of foda of falt- - 
fprings contain muriat of magnefia mixed with calcareous mu- 
riat, the magnefia may be sprecipicsted § in the large « viel and at 
a {mall expence, by means of lime-water. 

Purg fixed alkalis; and cauftic ammoniac, have more affinity. 
than. magnefia to the muriatic acid, and therefore precipitate it 
from this falt. ‘The water holds in folution the muriat of pot- 
afh, foda, or ammontac, according to the nature of the alkali 
made ufe of.. The ammoniac does not decompofe it completely, 
but forms a triple cryftallizable muriatic falt, with the remaining .) 
- portion of magnefian muriat. : 

The fulphuric and. nitric. acids devomporé this fat and fepa- 
rate the muriatic acid with -effervefcence.: To effe& thefe de- 

compofitions, a mixture of one part of either of thefe acids, and 

two parts of muriat of magnefia, are to be expofed to heat ina - 
retort. The acid of the latter becomes volatilized, while the 
ftronger acid combines with the magnefia, and forms fulphat and 
nitrat of magnefia. Boracic acid fees apt eh the muriatic — 
acid by heats. | 

Muriat of magnefia decompofes the fuiphite and nitric falts, 
with bafe of fixed alkali and,ammoniac, by the way of double 
affinity ; but in order to be affured that thefe decompofitions 
take place, the mixture muft either be evaporated, or fpirit of 
wine added, -which feizes the water ; ; otherwife the new faline 
refults will remain diflolved in the fluid. ‘ 

According to Mr. Dijonval, if the folutions of muriat of pot- 
afh and of magnefia are mixed, the latter falt is precipitated in” 
cryftals, in confequence of its ftrong difpofition to cryftallize, - 
compared with that of the muriat of potafh, which retains the 
water of folution. It is very difficult to conceive, ‘admitting the 

‘opinion of this chemift, how the muriat of potath, which is much- 
inferior to the muriat of magnefia in point of folubility and de- 
liquefcence, can deprive this laft of the water which holds it in 

-folution. If a folution of magnefian muriat*be mixed with A 
folution of calcareous muriat, the former is precipitated in 
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eryftals, according to the fame chemift. All thefe affertions re- 
quire to be confirmed by new expetiments, before they can be 
admitted as part of the elements of, chemical feience.. It i is very 
probable that the precipitated cryftals are not pure, but belong 
to the clafs of triple falts. 

Magnefian muriat is of no ufe, shut we think it might be ad~ 
vantageoufly employed as an opening t medicine ; 5 it is continually 
adminiftered in {mall quantities in Epfom falt, Sedlitz waters 
_ and the impure marine falts, thefe funtances always contain- 
“ing it. 


Speier IV. eet Borat: 


This name may be given to the combination of boracie acid 
with magnefia. It is fearcely known: Bergman obferved, that 
magnefia, added to a folution of boracic acid, ,was diffolved, 
though flowly. The fluid, by evaporation, affords aegiblasih ir- 
regular cryftals. , 

This falt melts in the fire without oaks outgens Acids 
decompofe it by combining with the magnefia, and difengaging 
the boracic acid. Spirit of wine combines with the acid, and 


4 leaves the magnefia feparate : it does not therefore adhere igo 


ly to the acid of borax. 
Hence it appears, that for want. of experiments, we are ig- 
norant of almoft all the properties of this falt: 


Species Vi. “Madgnefian Fluat. 


The combination of magnefia with the fluoric avid, shih 
may be called magnefian fluat, is not more known than the mage 
nefian borat. Bergman is the only chemif who mentions it. 
According to him, the fluoric acid rapidly diffolyes magnefia, 


| «great part of the falt being depofited in proportion as the fatura- 


tion is effeCted. 
The folution affords, by fpontaneous: evaporation; (2 a kind of 


‘Bien froth, which. hangs to the fides of the veffel, and 


prefents fome’ long and very pa cryftalline needles; Sparry 
eryftals are likewife formed at the bottom of the veffel in hexa- 


gonal ‘prifms, terminated by a low pyramid compofed of three _ 


rhombs. ‘This falt i is not changed by the moft violent heat, and 
mo acid decompofes it in the moift way. It is one. of thofe 
neutral fluor falts, which deferve to be particularly examined, 
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* Species VI. Caibonat of ise 


This falt, dénominated mild or efferve efeent magnefia by its dif- 
eoverer, Dr. Black, is formed by the intimate union of magnefia 
with the carbonic acid. 

The carbonat of magtiefia has moft commonly the appearance 
6f an earth, or very white powder. However, Bergman, and 
Mr. Butini of Geneva, obtained it in a cryftalline form by the 
procefs we fhall defcribe below. It is capable’ of uniting with 
various quantities of its acid, as all cretaceous falts in general are 5 im 
and its properties differ accordingly. Its tafte is crude and 
earthy 3 ; but its effed i is more fenfible on. the sani See as ae 
pears by its acting as a purgative 

Expofed to the fite in a SeReIBIES its lofes its acid and water. 
Mr. ‘Tingry, apothecary at Geneva, obferved, that whet i itis cal= © 
cined in large quantities, it boils,-and has the appearance of a 
fluid ; a phenomenon produced by the difengagement of its acid 

gas. A light fmoke arifes from the crucible, which being depo- 
' fited on the furrounding bodies, is found to be powder of mag+ 
nefia, catried off by the current of carbonic acid. If a hot body 
be plunged therein, it adheres to it, according to the fame che- 
mift; a cold fubftance takes up, by adhefion, a ftill greater 
quantity : towards the end of the operation, the magnefia pee 
with a blueith and phofphoric light, very fenfible in the dark. 

If carbonat of magnefia be calcined in clofe veffels with a 
pneumatic apparatus, the water and acid may be preferved. Mr. 
Butini, who made this experiment with great accuracy, affirms, 
that thirty-two grains of common magnefia, by which he means — 
fuch as is prepared for medical purpofes, and is not entirely fatu- 
rated with acid, contains about thirteen graiits of pure earth, 
twelve grains of acid, and feven of water. Bergman eftimates 
that this falt contains in the hundred, twenty-five or thirty parts 
of acid, thirty of water, and forty-five of pure magnefia. If it 
be more flrongly heated after it has loft its acid, its parts agglu- 
tinate, and become hard like pure or cauftic magnefia. 

Carbonat of magnefia is not fenfibly altered by expofure to 
“air; yet, as it gathers into lumps when kept 1 In a be os it’ 
feems to be flightly deliquefcent. 

Water diffolves but an exceedingly fmall quantity of this falt ; 
and this folubility varies accordingly as the quantity of carbonic 
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acid is greater or lets. If it be mixed with a imall quantity of 
water, it forms a kind of pafte, which is fcarcely duétile, and 
dries without becoming firm, or contracting in its dimenfions, 
Common magnefia is foluble in the proportion of about a quarter 
of a grain to an ounce of the fluid, as may be afcertained by eva- 
poration. But there are means of diffolving magnefia in much 
greater quantities, as we fhall prefently obferve. 

Carbonat of magnefia is not decompofed by the pure earths ; 
lime deprives it of its acid by, greater affinity. Lime-water 
poured into a folution of this falt, occafions a very fenfible pre- 
cipitate, however {mall the quantity of this neutral falt may be. 
The precipitate confifts of carbonat of lime, and a {mall quantity 
of pure magnefia, which is nearly infoluble. 

Pure fixed alkalis and cauftic ammoniac decompofe i it likewife, 
on account of their Stronger affinity with the carbonic acid. In 
thefe mixtures, carbonats of potafh, foda, or ammoniacy are form- 
ed, and the pure magnefia is precipitated. : 

The fulphuric, nitric, and muriatic acids, decompofe carbonat 
ak magnefia, and render the analyfis of this neutral falt complete. 
They unite to magnefia, with which they have a ftronger affinity 
than the carbonic acid, and difengage the latter in the aerial form. 
The carbonic acid may be known by its ufual charaéters. Mr. Bu- 
tini has obferved that the acids difengage lefs carbonic acid than | 
is extricated by the action of fire ; for example, the muriatic acid 
difengages more than the nitric, and the nitric more than the 
fulphuric. "Whence he concludes, that the neutral falts, formed 
by magnefia with acids, retain a portion of the carbonic.acid.. 

The carbonic acid renders carbonat of magnefia. much more 
foluble than it is naturally. The new experiments of Mr. Butini 
depend chiefly on this circumftance: He has difcovered, that 
when common magnefia, which is not faturated with the car- 
bonic acid, is thrown into gafeous water, or water charged with 
this acid, the magnefia immediately becomes faturated, by de- 
priving the.water of a portion df the acid, and is not diflolved, 
_unlefs the water likewife contain a large quantity of the fame | 
acid. This folution converts fyrup of violets to a green. When 
_ expofed to the cold, it lofes its fuperabundant air, but without 

any feparation. of the magnefia, which remains perfectly com- 

_bined, even when the water is frozen. Ifa folution of magnefia . 

with excefs of acid be heated, it becomes clouded, and refumes 4 
D ij 


¥ 


ee CARBONAT OF MAGNESIA. / 


kind of tranfparency by cooling. This fingular phenomenon pre= 
fents, as Mr. Butini has well obferved, a new kind of falt, whofe 
character i is that of being more foluble in cold than in hot water. 
The more a gafeous folution is hn cp with magnefia, the more 
quickly will its tranfparency be difturbed by heat.’ In order to 
obferve the tranfition from opacity to tranfparency by cooling, 
the fame chemiit directs to take a folution, which contains two 
“grains per ounce, and to heat it to 170 degrees of Fahrenheit’s 
thermometer: it then becomes of a milky appearance, and all 
the magnefia, which Lai a gh by neg ig IS Prcaitolved: by 
cooling. | 

- Bergman having ‘affirmed, that the folution of diene char- 
ged with carbonic acid, afforded, by flow evaporation, cryftals, 
fome of which are in ‘tranfparent grains, and others* tefembling 
two collections of radii div erging from the-fame point; Mr. Bu- 
tini obferved the phenomena of this cryftallization ‘with great - 
care. He evaporated, by the gentle heat of a lamp, a folution 
charged with nine grains of the falt per ounce of water. A pel- 
licle was. firft formed at the top, whofe under furface, as well as 
‘the fides of the veffel had many tufts of cryftals adhered to It. 
The refidue prefented brilliant needles,’ compofing {mall hemi- 
fpheric maffes of diverging fibres. Thefe needles, which were 
not a-line i in length, being examined by the ‘microfcope, ‘were 
found to be long fix-fided prifms, tah ca il a ian ali and 
refembling fome fpars. | 

' Mr. Butini has likewife difeovered: siasitigs method of cry : 
ftallizing carbonat of magnefia; it confifts in expofing to the 
air an acid folution of ‘hia falt precipitated by heat. At the 
end of a few days cryftals are obtained fimilar to thofe afforded 
by evaporation. Magnetia precipitated from Epfom falt by car- 
bonat of potath, and dried, affords ‘no cryftals; but when it is — 
“mixed in'water, flocks of an irregular figure are formed; but a 
. folution of fulphat of magnefia’ newly precipitated by the fame » 
falt affords neédle-form eryftals’ at the end of fome days. ‘The 
fame folution, feparated from its precipitate by the filtre, likewife 
afforded. needles’ of magnefia. I have oftén obferved that a folu- 
tion of carbonat of magnefia prepared for chemical experiments, 
and preferved i in well-clofed glafs veflels, affords, at the end! of a 
certain time,'a large quantity of very fine brilliant needles, which 
examined by the magifer, were found to be fix-fided pritins, | 
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Perfet neutral falts and carbonat of magnefia experience no 
-chahge by folution in the fame. water, excepting only’ that they 
increafe the folubility of the latter in water, according to Mr. 


~Butini. Carbonat. of potafh, however, saibracnne it “ bi pro- 


preetress vt. Lerayy | erin" 
Calcareous sain {alts are Ae dente by sashes saitinily by 
effervefcent magnefia. As lime has a ftronger affinity with acids 
‘than magnefia, the decompofitions muft take place, in confe- 
quence of the prefence of carbonic acid, to which lime. has a 
ftrong affinity, and quits its acid to feize this, provided another 
-body be prefent with which the difengaged acid can combine ; 
confequently, when a folution of carbonat of magnefia is poured 


into a folution of fulphat of lime, calcareous nitrat or muriat, the © 


fulphuric, nitric, or muriatic acid, quits the lime to unite with 
the magnefia, with which it forms fulphat, nitrat,:or muriat of 


-emagnefia, while the lime combining with: the: carbonic acid, is 


» precipitated in the form of chalk. | pote 
Magnefia therefore atts in the fame manner as ammoniac. 

When either of thefe are pure and cauftic, they cannot decom~ 

 pofe calcareous falts, becaufe of the greater affinity of the lime 


to acids... But when they are united to carbonic acid, oa then — 


iwetietts the decompofition by double afhnity. 

_Carbonat of magnefia is ufed in medicine: under: the name. of 
“mica, or white magnefia 3 it was. formerly made with the mo- 
.ther-water of nitre evaporated to drynefs, or precipitated by fix- 
ed alkali; it was firft known by the name of Count Palma’s pow- 
der, powder of Sentinelli.. It has likewife been called /awative po- 


lel powder by Valentini, white’ magnefia of nitre, magnefia of — 
common falt, becaufe it was likewife obtained) from the mother-_ 
water of this laft falt. But the medicine, fo» prepared, always 


. contains calcareous earth, and, other, foreign fubftances. The 


g hea adel at prefent ufed is commonly precipitated from fulphat | 


of magnefia by the fixed vegetable alkali or carbonat of potath. 
) Mr. Butini has defcribed a procefs for obtaining very fine mag- 
nefia in the greateft poflible quantity : a certain quantity of pot- 
_ ath is diffolved in double its weight of cold water, and expoted 
to the air for fome months, if time- permits, that it may abforb 
carbonic acid. fromm the atmofphere.. This being filtered, a dolu- 
at ion of an equal weight.of fulphat of magnefia in, four, or-five 
Himes its weight of water is-made ; the folution is filteredy aad 
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frefh water added in about fifteen times the weight of the falt. 
_ This liquor is heated, and when it boils, the alkaline: folution'is 
poured in. A precipitate of magnefia being formed, the mixture 
_ muft be agitated and poured on a filter of paper. The precipi- 
tate muft be wafhed on the filter with boiling water, to carry’ off - 
the fulphat of potath it may contain. It is then taken from the 
filter, and thinly fpread on papers, to dry by the heat of a ftove; 
when dry, it is in white pieces, ‘eafily mane into a very; fine 
powder, which adheres to the fkin. , | 
This magnefia combined with carbonic acid, as a purge, is to 
be preferred to.that which is cauftic, becaufe it is much more 
foluble ; it is given in the dofe of one or two ounces, according — 
to circumitances. Cauftic magnefia, on the contrary, is prefer- 
able as an abforbent, and it is therefore neceflary to be provided 
with both; the principal reafon of this preference ‘of each, ‘and 
the neceflity of keeping both kinds of magnefia in the shops, “has _ 
been well explained by Macquer, in a paper prefented to the 
Royal Society of Medicine. ‘When magnefia is adminiftered as 
an abforbent, it is intended to deftroy and neutralize a difenga- 
ged acid in the firft paflages, as happens with infants, young 
girls, women in childbed, &c. The acid in the ftomach is cet- 
tainly ftronger than the carbonic acid; fo that when mild mag- . 
nefia is taken, it produces an effervefcence proportional to the - 
quantity of difengaged acid in ‘the firft paffages. The carbonic 
acid, during this effervefcence, diftends the flomach, and often 
occafions: pain, naufea, vomitings, dificulty of refpiration, and. 
many other fpafmodic accidents, according to the fenfibility of 
the fubjeét.. In thefe circumftances the pure magnefia is greatly 
to be preferred, as it abforbs apni with equal readinefs, and 
— occafions no effervefcence. | : 
‘When, on the contrary, magnefia is to be given as a purge, . 
and in cafes where there are no fymptoms of acidity in the firft 
paflages, the carbonat of magnefia may be ufed. ‘The acid is’ 
not then difengaged, and confequently the accidents to a penne 
from that circumftance do not take place. | . 
Mr. Butini propofes an artificial mineral water made vith gan" 
feous water charged with magnefia; he obferves that fuch a fluid © 
may contain three drachms of magnefian earth in the pound, and ~ 
is not more difficult to prepare than the other artificial mineral 
waters. The. rips copii is abfolutely the fame in both; and 
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wi a7 
there is no doubt but it might in mary cafes be ufed with fuc- 


cefs. See my Memoirs on the Magnefian Salts in the fecond vo- 
_ dume of the Annales ae Chemie. ids RYN / 


CHAPTER Ix 


Genvs v. pont NEUTRAL SALTs, OR ALUMINOUS 


Very pure alumine combines well with moft acids, and pro- 
duces neutral falts, diftinguidhed by the appellation argillaceous 


or alwminous falts. This genus of faline: matters, if we except 
the firft fpecies, has not yet been examined. by chemifts with fuf- 
ficient care, and therefore their properties are Jefs known. than 
thofe of the four preceding genera.. Aluminous falts are in ge- 
neral lefs perfeé& than all the neutral falts we have yet fpoken of. 
They yield their acids to fixed alkalis, ammoniac, barytes, si 
and magnefia: their tafte is acrid and aftringent. 

The prefent genus comprehends fix fpecies ; alum, or fulphat 
of alumine, argillaceous nitrat, argillaceous muriat, argillaceous 
| 1 aluminous fluat, and carbonat of ‘alumine. Ay 


Species I. . -Sulphat of Alumine, or r Alum, | 
aiid is a neutral fats, formed by the combination af the {ul- 


phuric acid with alumine or pure clay, and may therefore be: 
named fulphat of alumine. ‘Chemifts have not always been a- 


greed concerning the bafe of alum; fome chemifts have diftin- 
guifhed it from argil, and called. it by the peculiar name of aly- 
minous earth, or earth of alum. Margraaf has dhown, that earth 


of alum, kneaded up with filex in fine powder, forms clay. Hel-_ 


lot, Geoffroy, Pott, and efpecially Baume, have formed true alum 
“with clay and the fulphuric acid. And if the true characters of 
argil are to become duétile with water, to contraét and become 


de 


hard by heat, the aluminous earth having all thefe properties m . 


the moft ‘eminent degree, ought to be regarded asthe pureft clay. 


This opinion is at prefent univerfally admitted among chemitts. — 


Hence we fee the neceflity of diftinguifhing this earthy bafe of 
alum by the particular name of alumine; peat clay, ihowrerer 
pure it may be, always contains filex. 
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Suiphat of alumine’or alum has a tafte at firft fweetith, and 
a afterwards ftrongly aftringent ; it reddens blue paper; whence 
it appears that a portion of its acid is unfaturated : it afflumes a 
very regular form, hereafter to be defcribed. 
-.. Alum is fcarcely ever found pure in nature ; it is fometimes 
found in the neighbourhood of volcanos, but always mixed with 
-argil. Mineralogifts, efpecially Wallerius, have diftinguifhed 
“feveral fpecies of native alum, fuch as the folid alum, cryftallized 
alum, alum in efflorefcence, white, grey, brown, black, alumi- 
‘nous earths, aluminous fchifti. 
‘Several, fpecies of alum are found in commerce. 
‘a. Rock alum, in confiderable mafles 5 tranfparent. » Bergman 
“thinks that this name is derived from the city of Rocca, i in Syria, 
‘now called Edeffa,, where the moft ancient manufa€ture of this 
‘falt was eftablifhed, and not becaufe its form refembles a rock, 
“or ftone, or becaufe it is obtained from rocks or ftones, as feveral 
Boa have afirmed. This {pecies of alum is very impure. . 
2, Roman alum, which is prepared in the territory of Civita 
\ Veechia, and obtained from a place, named in Italian, Aluminere © 
“della Tolfa. This alum is in pieces of the fize of eggs it i8 co~ 
‘vered ‘with a reddifh eflorefcence, and is fap bided: to be ee 
| when that efflorefcence i is feparated. . 
3. Naples alum, extracted froma peculiar earth at ie Solfa- 
tara; it is in larger mafles than the Roman alum, and one of i its 
Biya aces is covered with pyramidal eryftalss fx ..ue | 
- 4. Alum from Smyrna. The moft ancient bine diiiiien of 
‘alum appear to have been eftablifhed near Smyrna and Conftan- 
“tinople. This alum is only found in cabinets of natural hiftory. 
gs Alum made in France.  It-is prepared in many. manufac- 
cay efpecially at Javel, near Paris, 
6. Alum may likewife be extracted fais biases ite fehitti . 
‘and volcanic produéts.. Ihave extracted a confiderable quantity 
from an earth fent to me out of Auvergne. This falt may be 
-extraéted from many fubftances of the like nature found - in 
France, by which means we might take this branch of trade out 
- of the hands of foreigners. | 
Alum is likewife extratted from, cnsihse and. Siesiabes in many 
parts of | Germany, where. there have been manufactories fince 
“the year 15.443 and alfo in England, Spain, mvieelepel and in, moft 
parts of Europe, Bie biti Aids dale 
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Beckman has written the hiftory of the manufacture of alum, 
in a long differtation, which may be fen 1 in the Gottingen Aéts.. 
From the inquiries of ‘this learned man it appears, that the ori- 
entals were the firft who prepared or extracted alum from what 
the ancients, and Pliny in particular, called chiffon, trichites, cal- - 
chites, and which they feém to have confounded with the alum ¢ 
and the sumriele of the Greeks appears rather to an{wer tothe _ 
different ftates of martial fulphat, or green copperas. The Ita- 
ians took the alum manufaétures in the neighbourhood of Con- 

itantinople on leafe: about the year 1459, Bartholomew Perdix, 
or Pernix, a Genoele, difcovered alum ore in the Ifland of Ifchia : . 
about which time Juan de Caftro founded another at La Tolfa ; 
and a great | number of manufactories were foon after eftablithed 
in Italy, more efpecially when Pope Pius II. prohibited the im- 
* portation of alum from the eaft.' This art was afterwards carried 
into Spain, Germany, England, and Sweden, towards the begin-_ 
ian of the feventeenth century. (Vide Beckman. » ‘ 
a he preparation of fulphat of alumine varies greatly in differ- 
ent countries, and according to the different matters from. which 
it is obtained. Bergman, who has written a very valuable dif 

fertation on this fubject, divides the fubftances, commonly called 
alum | ores, into two {pecies, namely, {uch ascontain alum ready 
- formed, and fuch as contain only its ‘principles. ‘The firft re- 
quire only to be lixiviated, in order to obtain the alum: the earth 
of Solfatara is of this kind, as is likewife that of Auvergne, be- 
fore fpoken of. It is mixed with water, in leaden caldrons funk 
in the earth; the natural heat of the foil favours the folution and 
cryftallization of the alum, which is purified by a fecend folu- 
tion in water. The alum earth of Auvergne might be lixiviated 
in the fame manner, and the alum ane to cryttallize i in leaden 
caldrons by evaporation. ‘ : 

"Phe natural fubftances, which contain aah the pyihdiptés of 
fulphat.of alumine, are much more common than the foregoing, 
and require previous preparation. It is neceflary either to cal- 
cine them, or to expofe them to the'air, according to their re. 
{pe€tive natures. The aluminous fchifti muft be calcined, in or- 

der to burn the bitumen which colours them,* and to decompofe 
the pytites, which afford the alum. Bergman found, that this 
ichiftus does not afford a particle of alum by wathing with wae 
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ter before it is calcined. Expofure to air produces the fame ef- 
fect on pure pyrites, fprinkled with water. The fpontaneous 
decompofition of thefe fubftances produces fulphuric acid, which 
unites with the clay, and forms alum. ‘The pyrites, fallen into” 
efflorefcence, are lixiviated with water, and the iron it contains 
is fuffered to fubfide; after which it 1s evaporated, and. fet to 
cryftallize in cafks ; the {alt is depofited in large cryftals. Strong 
foap lye is fometimes ufed to forward the eryftallization. Such » 
is the procefs ufed in many manufactories ; but thefe alums ob- 
tained from pyrites always contain iron ; that which is extracted — 
from f{tones, in which it exifts ready formed, as the Roman alum, 
is much purer. “The alum formed by the dire&t combination of 
the fulphuric acid with clay, is often mixed with a certain quanti- 
ty of iron, becaufe the coloured clay ufed i in the PReBAIaHON ale 
Ways contains a portion of that metal. 

Sulphat of alumine, regularly cryftallized, is a perfeat odtahe- 
dron, confifting of two tetrahedral pyramids, united at their ba- 


fes. ‘This form varies greatly, according to the circumftances in “ 


which the cryftallization is performed; the ogtahedron being 
more or lefs truncated, irregular, acute, flattened, and the cryf-_ 
tals are often joined, and as it were included one within another. 
Rome de Lille has carefully defcribed all thefe varieties, in the 
late edition of his Cryftallographie. 

This falt melts with a mild heat, emitting abundance ac aque- 
ous vapours, at the fame time that it {wells up, and becomes con- 
verted into a very large light mafs, of an opaque white, with a 
great number of cavities. ‘This phenomenon is produced, as in 
borax, by the difengagement of water, whofe vapour blows up. 
and extends ‘the faline mafs. The alum in this ftate is called cal- 
cined alum, and weighs little more than half its former weight. 
it is fomewhat altered ; reddens the fyrup of violets; has a 
{tronger tafte; and appears to have its acid difengaged. If it be 
diffolved in water, a {mall quantity of earth precipitates ; it may 
be cryftallized, but it fcarcely {wells at all.on being calcined a 
fecond time, as Baumé obferves. Hf alum be calcined in an | 
apparatus for diftillation, water is obtained, which, towards the 
end, becomes acid ; but it cannot be entirely decompofed, fince 
Geoffroy kept it in a retort in a fire of the utmoft violence for 
three days and three nights, without producing any remarkable 
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alteration. Yet there is reafon to think, that the changes pro- 
duceable in alam by a long miss heat have not yet been pro 
perly examined into. ; 

‘Sulphat of alumine flowly efflorefces in the air, and lofes its 
water of eryftallization. This falt is not very foluble in cold wa- 
_ter, fince two pounds of that fluid diffolved no more than four- 
teen drachms of alum, according to Baumé ; but boiling wa- 
ter diffolves more than half its weight, eight ounces of water in 
this ftate <diffolving five ounces of the falt. It cryftallizes very 
well by cooling. Its cryftals are triangular pyramids, with trun- 
cated angles. “When they are depofited on threads in the mid- - 
dle of the folution, very regular oftahedrons are formed, whofe 
pyramids are obliquely truncated at the middle, between the ver- 
- tex and the bafe. 

Silicious earth does not fenfibly affeet ue falt. It may, how- 
ever, be united to a much larger quantity of pure clay than it 
‘commonly contains. By this addition, its properties approach to 
thofe of common clay, as Baumé has obferved. To faturate 
alum with its earth, a folution of this falt muft be boiled with 
_ very pure clay, and the mixture kept heated tilt it has loft the 
ftyptic tafte of alum. If the combination be well made, its 
tafte is infipid, fweetifh, and earthy. Baumé obferves, that by 
evaporation it affords leaves, or plates, tefembling mica. The 
Duc de Chaulne having expofed for a long time to the air a lixi- 
vium of alum, farurated with its earth, found very regular cubi- 
cal cryfials at the end of fome months. Mr. Le Blanc likewife 
obtained thefe cubical eryftals at pleafure. It is found that alum, 
faturated with its - ‘earth, cannot be eafily reduced to its original 
{tate of alum. 

~~ Sulphat of alumine is. decompofable by barytes and magnefia, 
which have a ftronger affinity than alumine to the fulphuric acid. 
Sulphat of barytes, or of magnefia, are produced i in thefe oo 
pofitions. 

Lime-water poured on a folution of this neutral falt precipitates 
_ its argillaceous bafe ; fixed alkalis and ammoniac have likewife the 
; property of decompofing it. ‘The carbonat of potafh, foda, am- 
moniac, lime, and magnefia, likewife feparate the alumine which 
retains a portion of the carbonic acid, if the precipitation be made 
in'the cold. But I have ea) that the mixture rit a hot fo- 
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lution of alam, with hot folutions of alkaline carbonat, is attend- 
ed with effervefcence and difengagement of carbonic acid. 
Alumine, precipitated by thefe different fubftances very gra- 


dually, has the form of flocks. When gently dried, it is very - 


white 5 and decrepitates or flies to pieces in the fire, like clays. 
A ftrong heat gives it.a very confiderable degree of hardnefs, at 


the fame time caufing it to contraét much in all its dimenfions. It © 


is not fufible in the ftrongeft heat, not excepting that of the fo- 


cus of the lens of the garden De l’Infante. It retains the laft 


portions of moifture with fuch force, as not to be deprived of it, 
but by the moft violent heat. It may be.formed into a pafte 
with water, which may be baked into porcelain of an excellent 


quality. Alumine has therefore all the characters of argillaceous _ 


earths, and is the pureft iv which can i procuieds as Mac. 


quer obferves. 


The effects of barytes, biadnens ‘ime: and ‘pure alkalis, on 


alumine are not well known: it is probable that thefe fubftances, 


efpecially the laft, would convert it into a vitreous frit by fire. 


Mr. Achard has made a feries of experiments, which prove this 


affertion. ‘The colour, tranfparency, hardnefs, and all the pro- — 
~ perties of this kind of glafs vary according to the relative propor- > 


tions of the fubftances which enter into its compofition, as the 
differtation of that chemift fhows. 

The fulphuric acid readily diflolves alumine when moift, and 
newly obtained, but does not act with equal rapidity when it is 
dry. This folution in the quantity of many ounces affords cry- 
ftals of alum, mixed with fmall plates or fcales, fimilar to thofe 


of mica. Baumé adds, that if this experiment be fmade in 


> the fmall way, the fealy fubftance only is obtained, ai {earcely 


any alum ; other acids likewife diffolve this earth, and form falts 
little known, which we fhall mention in the following articles. 
The action of aluminous earth on neutral falts, has not been 
inquired i into. But the moft fingular property it exhibits, is that 
of combining by excefs to fulphat of alumine, and of giving it 


new characters,'as we have already obferved. Baumé, the 
difcoverer of this fat, boiled a folutionof alum with the earth. 


precipitated from another ‘portion of alum, by means of fixed al- 
kali; the earth was diffolved with effervefcence, the filtered fo- 


~ 


~ Jution had no longer the tafte of alum, but that of a hard water, ’ 


= 
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did not redden the tin€ture of turnfole, but converted fyrup of . 
violets to a green. By {pontaneous evaporation. it afforded cry- 
ftals, fcaly and: foft to: the touch like mica. Baumé com- 
pares them to felenite, or fulphat of lime ; it is not eafy to com-. 
-pofe alum by adding fulphuric acid to this faturated falt, the mix- 
ture becoming acid, but not ftyptic. However, after fpontane-_ 
ous evaporation for three. months, the folution afforded eryftals 
of alum mixed with fome micaceous {cales, fimilar to thofe af. 
forded by alum faturated with its earth. ‘Thefe are the refults 
of the experimental inquiry of Macquer and Baume into the na-. 
ture of aluminous eatth |. 

Alum heated with combuftible matters fous a Tabftance 
which takes fire on expofure to air, and is called the pho/phorus 
of Homberg. Vhis chemift, who publifhed an account of the 
Pyrophorus, in the year 1711, made experiments on human ex- 
crement for the purpofe of obtaining a colourlefs oil pofleffing 
the property of fixing mercury into fine filver ; the inquiry pro- 
duced many difcoveries ; the refidue of this animal. fubftance di- 
ftilled with alum, took fire on expofure to the air. Homberg 
repeated this experiment a number of times, and always with 
_ fuccefs.' Lemery the younger, in the years 1714 and 1715, pub- 


lifhed two Memoirs, in which he affirms, that pyrophorus may). ~ 


be made with a great number of vegetable and animal fubftances 
heated with alum. But he did not fucceed in his attempts to 
form it, with many other fulphuric falts. Thefe two chemifts, 
who fuppofed alum to be a combination of fulphuric acid and 
‘calcareous earth, imagined that the latter being converted into © 
lime. attracted the humidity of the air, and that the fulphur 
which they knew to be formed was inflamed by the heat produ- 


— eed in the mixture. 


Since the time of thefe ‘chemitts, es Jay de Savignys Do€étor 
- of Medicine, has publifhed excellent Memoirs concerning Pyro- 
phorus,-in the third volume of the Memoires de Sgavans Etran- 
gers ; wherein he defcribes a great number of experiments by 
which pyrophorus ‘was made, not only with alum and different 
combuttible bodies, as Lemery has done, but hkewife with moft — 
falts that contain the fulphuric acid. This phyfician \likewife 
propofed a theory of the inflammation of pyrophorys expofed to 
air, which has been univerfally received till very lately. He. 
thinks that pyrophorus contains. placa! cil am iit which attract. 
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ing the humidity of the air, and becoming ftrongly heated, inte 
flames the fulphur, and. produces the fpontancous inflammation. 

Pyrophorus is ufually prepared by melting. three parts of alum 
with one of fugar, honey, or flour, in an iron ladle. ‘The mix~ 
ture is dried till ir becomes blackifh, and has ceafed to fmell. It 
is then pulverized, and put into a matrafs or phial ftopped with 
earth, which is placed in a crucible filled with fand. Heat is ap- 
plied till a blueifh flame appears to iffue out of the neck of the 
phial. After this has'continued feveral minutes, the crucible is 
taken out of the fire; and when the whole is cool, the pyropho- 
rus is poured quickly into a dry bottle, which is immediately 
well clofed.. This pyrophorus, on expofure to air, takes fire the 
more quickly in proportion as the air is more humid. ‘The com 
buftion is haftened by any humid vapour, fuch as that of t 
breath. If the pyrophorus be heated for two long atime, it - 
will not take fire. When kept in an imperfeétly clofed veffel, it 
‘gradually attra&ts humidity, and) lofes its power of fpontaneous 
inflammation ; but this may be reftored by calcining it again 
with the precautions before-mentioned. 

Such was the ftate of our knowledge before the Memoirs of Mr. 
Prout were publithed in the Yournal de Medicine, for July 1778. 
This chemift having met with a great number of pyrophoric re- 
fidues, in which the exiftence of the fulphuric acid could not be. 
fufpe&ted, concluded that the fpontaneous inflammation of pyro- 
phorus is not occafioned by that acid. | By a very fimple-experi- — 
ment he fhows, that it does not contain a particle of difengaged 
fulphuric acid, fince he finds that the addition of water does not 
produce heat. From the enumeration of the different pyrophori . 
which he obtained, it appears that all fubftances which after 

this decompofition leave a carbonaceous refidue, divided by an | 
earth or metallic calx, are fufceptible of inflammation by expo- — 
fure to air. But it cannot be faid that any part of Mr. Prouft’s 
experiments, which he has yet communicated, point out the 
caufe of the inflammation of Homberg’s pyrophorus, which, ac- 
cording to him, differs from thofe he has obferved. His me- 
moirs, in fact, teach us nothing erere the cain saaiaicn we are 
treating of. | 

Mr. Bewly, an Englith furgeon, abbas the inflammation of 
pyrophorus to a fubftance capable of attracting the nitric acid of 
the atmofphere. He adopted this opinion on difcovering, that 
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debnit of nitré immediately ‘ifiaenen pyrophorus which has not 

been fufficiently, caleined, or, is. loaded with moifture. But on 
the one hand; ‘it is not proved that the nitric acid exiits ready 
formed in the atmofphere ; and; on the other hand, Mr. Prouft 
has difcovered that the inflammation of Pyrophorus by the fpiri¢ 
of nitre arifed from the carbon contained in the former, fince 
that acid detonates with all dry carbonaceous matters in a ftate 
of extreriie divifion, as we fhall more amply explain at'the article 
Charcoal, Mr. Bewly’s theory does not therefore appear more 
farsfactoty than that of the chemifts who preceded hims' 

The caufe of this: phenomenon can only be difcovered by att 
accurate inquiry into the chemical nature of Homberg’s pyropho- 
rus. It appears to.contain earth of alum, carbonaccousimatter in — 

fate: of extreme, divifion afforded by the honey, fugar, ~&c: 

fmall quantity of potafh and fulphur; partly united to the 
earth of alum, and partly to the alkali. When pyrophorus is 
ftrongly heated in the pneumato-chemical apparatus,’ a large 
quantity of fulphurated hydrogenous or hepatic gas is obtained ; 
and when deprived of this, it is found to be no longer inflam 
_ mable on expofure to air. If pytophorus be immerfed in a/vef= 
fel-of vital air, it burns rapidly with a very brilliant red flame. 
By wathing this fubftance. in warm water; a true fulphat is af- 
forded, and carbonaceous matter with alumine are left on the | 
filter: the pyrophorus is then decompofed. Pyrophorus after 
combuftion is found to be increafed by the portion of oxygen it~ 
‘has abforbed : it then affords fulphat of alumine; bedaufe the ful- 
phur burned by the action of the air forms fulphuric acid, which 
unites to the aluminous earth; but this falt is found to be alum 
faturated with its earth. % — 

‘The Fournal de Phyfique for November 1480, contain$ obfers 
vations on pyrophorus ; in which it is affirmed, 1. That this fub- 
{tance owes its combuftibility to a certain quantity of phofphorus 
formed by the acid of mucilaginous matters. 2. That -n ounce 
of pyrophorus, by diftillation, affords from five to feven grains 
of phofphorus, 3. That pyrophorus may be immediately form- 
ed by triturating in an iron mortar fifty-four grains of flowers of 
- fulphur, thirty-fix of very dry charcoal of willow, and three of 
common phofphorus...'The particulars of this analyfis “does not 
- perfeétly juftify the conclufions; becaufe it does not fhow that 
_ true phofphorus was obtained. But the Memoir contains many 
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interefting fats :which ‘cannot but’ be: ufefalto chemifts, ‘who 
propofe to. undertake a sgn of as peencnh on: _— nature “neg 
ead ee neg Ss oonia) cde a Tevet yi GbR Bug sae 
Alum is of very: bondi fal int: fa ekiukeirl itis ser tonal as 
an aftringent, but it ought not to be internally ‘adminiftered with- 
out great precaution ; it is moft commonly applied” externally as 
a powerful ftyptic/and-deficeative, with which i intention it is ufed 
inthe compofition of ‘plafters, collyriums; 8.001) sea lo 
“Alum 4 is one of the moft ufeful falts'in the arts.’ UP hesnakee 
of candles mix it -with tallow to‘render that fubftance firm and 
hard. Printers: rub: their’ balls with ‘calcined alum,. that: they 
may take the ink. ‘Wood impregnated with a folution of. alum 
1s not burned without great' difficulty, for which reafon it has 
been propofed-as'a ‘means of fecuring edifices from the effec 
of fire: it has the fame effe€t on paper, which, SOW RIED becom 
Jeri andalters.in a fhort'times © vis Tite 
© ‘Bleachers throw a {mall quantity of scl into pie to render 
it clear.’ Baumé. fuppofes thatthe falt 'becomes charged with 
a‘portion: of the ‘earth fufpended: in that? fluid, and ‘forms an 
infoluble compound, which precipitates.. Some ufe this: method 
of rendering water clear for drinking. « It is alfo ufed in thé pre- 
paration of. fkins, and to Ag mgs ti nore and ime), gyi are 
itended to be printed. fo BEL DTS 
A folution of alum Mads the ay ene aa LER ubitmea 
ces, and affords a very ufeful as ‘well as economical means:of 
preferving the natural produ€tions imported from foreign coun- 
iries.. Earth of alum is the’ body or folid matter of paftils or 
crayons. Laftly, It is the foul of the art of dyeing, as Macquer 
calls it 5 it augments t he intenfity and brilliancy of colours, and 
gives folidity to. colouring extrative matters, which would elfe 
be perifhable, and eafily difcharged by water. ‘This laft men- 
ttoned a€tion of alum on vegetable colouring matters  fhall be 
examined in the hiftory of thofe fubftances; where it will be 
feen that alum gives them folidity,. by changing their nature, de- 
compofing them, and See thee infoluble in water. 


¢ 


A it Aluirolte Nitrat. 


Baumé attire that the nitric acid completely diffolves the 
eatth of alum. This folution is limpid, and much more aftrin- 
gent than that of alum.. By fpontaneous evaporation it affords ~ 


ay é 
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fmall pyrarhidal cryftals very ftyptic and deliquetceitt. The other 4 
properties of this falt have not yet been examined ; and it is on- 
ly known, that the fame intermediums decompofe this falt and 
alum. It has not yet been found in nature, but i is always produ- 
ced by arts); ai: . 
Species III. Aluminous Muriat. 

The miriatic acid’ diffolves aluminous earth more readily 
than the nitric acid. This faturated folution is gelatinous, and 
cannot be filtered without dilution in a large quantity of water. 
Its tafte is faline and ftyptic ; it reddens fyrop of violets, and 
afterwards ‘converts them to a green. By fpontaneous evapo- 
ration it affords very ftyptic eryftals, w whofe form has not been 

amined. Lime-water decompofes it. It is deliquefcent, and 


is always produced by art ; its other properties have not t yet 
been difcovered. 


Bettas LB" Adatntwous Borat. 


The cothbination of boracie acid with the earth of alum, 
which we call aluminous borat, has not yet been obferved. It 
is only ‘known, that if a folution of borat of foda te added to 
a folution of aluminous fulphat, a light and fleecy precipitate 

~ is formed. The fulphuric acid quits the alumine to unite with 
the foda.’ ‘This earth combines with the boracic acid, which is 
at the fame time feparated, and the new falt is graduatly re- 
diffolved. ~The liquid precipitated by fixed alkali, affords by 
evaporation, a vifcid and aftringent mafs,. in’ which falphat of 
foda and aluminous borat are confo ded. t yeéther. This {pe- 
cies of borat i is decompofable by the! art F ibftances as alum : 
ie he sed have not yet been eZamined with {nfficient Care. 


- Signi v. ‘Aluminous Fluat. ah * 
By this name’ we indicate the combination of Pin iseal acid 
with alumine. This neutral falt is not known. Scheele, 


Boulanger, gad ead So Jay nothing of this combination. 


Risers VI, Aluminous Carbonat. " | 
‘Though the union of the: carbonic acid with clay has been 
pitherte {carcely examined, yet it it is certain that a portion of 
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this acid combines with aluminous earth ; Decauthsi3 1. Accord~ 
ing to the remark of Bergman, when a folution of alum is pre~ 
eipitated by the alkaline carbonats, the filtered liquor depofits, 
at the end of a certain time, a {mall quantity of earth, which 


was held in folution by the carbonic acid, and is feparated in 
proportion as that acid flies off. 2. This precipitation, when — 


made in the cold, is not attended with effervefcence, and a por- 
tion of the carbonic acid feparated from the alkali, appears to 
combine with the alumine, while another Bites becomes. iad 
folved in the fluid. ” we lh 

_ It is likewife acknowledged, from the analyfis: of many ars 
gillaceous earths, by modern chemifts, that they contain the 
carbonic acid ; for they effervefce, when diffolved in the ful- 


phuric or muriatic acids. : hy Te Sinaia oe 


ee ee %: 
Genus VI. NEUTRAL SALTS WITH BASE OF BARYTES. 


Baayres forms, eh acids, neutral falts oayeenane paging all 
fuch as we have hitherto examined, not only in their form, | 
taftd, and folubility, but likewife in the laws of their decompo- 
fition. The earthy alkaline bafe, which conftitutes them, has 
a ftronger affinity than the three alkalis and the other earths 
with acids. It is therefore neceflary that thefe alkaline fub- 
ftances fhould be united with the carbonic acid, in order to fe- 


parate this bafe, and decompofe barytical falts. ‘Thefe falts are 


fix in number ; namigly, dr rtical fulphat, or ponderous fpar, 
barytic nitrat, barytic muriat, barytic borat, barytic fluat, and 
barytic carbonat. ‘To thefe fix falts muft be added the combi- 
nations of barytes, with the tungftenic, arfenical, molybdic, and 
fuccinic acids ; but thefe being much lefs Re Vila will be treat- 
ed of in the hiftory of thefe four acids. 


w 


Species Le Barytic Sulphat, or Ponderous Spar. 


Ponderous Spur; hitherto confidered as a ftone, becaufe it has | 
heither tafte nor folubility, is the refult of a combination of the 


fulphutic acid with barytes: it ought to be named barytic /ul- +. 
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phat. This earthy falt has Bitherto fest confounded with 
jfuor fpar, ox calcareous fluat, by many naturalifts, and in fac 


it breaks in the fame manner, and does not effervefce with acids; 


but its form, its imperfect tranfparency, and efpecially its great 
weight, are fufficient to diftinguifh it. A fingle chemical cha- 
raéter likewife anfwers this purpofe ; for if a fmall quantity of 
fulphuric acid be poured on this fpar reduced to powder, no 
vapour of any kind is difengaged, nor fmel! perceived; where- 
as the calcareous fluat, or fluor /par, if treated in the fame 
manner, gradually emits a penetrating vapour, which forms a 
white fmoke when it comes into contact with air, and is eafily 
known to be the fluoric acid. Other naturalifts have con-_ 
founded it with fome varieties of Selenite, or fulphat of lime ; 


but this laft has neither the fame form, nor the fame infolubi- 


lity, and is decompofed by pure or cauftic fixed alkalis ; where- 
as ponderous {par is not altered by thofe falts. 
-Barytic fulphat is found in large quantities. It moft com- 
monly accompanies metallic ores; it is either eryftallized, or 
in irregular mafles, but is always difpofed in layers of various 


thicknefs and extent. Its hardnefs is confiderable, though it 
does not give fire with fteel. Its principal varieties are the 


following : 
Varieties. 


1. Barytic falphat, or white ponderous -fpar, femi-tran{pa- 
rent, cryftallized i in fix-fided prifms, two fides very large, 
fout very fmall, terminated by dihedral fummits. Thefe 
cryftals are obliquely placed on mai of ‘the fame nature ; 
they refemble long {fquare plates, whofe four fides have 
been cut diamond-ways. They are often covered with 
rhomboidal yellow cryftals. ‘This fpecimen, as well as 
the following, is called ponderous fpar in tables: 

2. Barytic fulphat, or ponderous fpar, of a milky white, in| 
tables, without chamfered edges. It is not regularly cry- 
ftallized, but is formed of thick layers placed on each o- 
ther ; it is often incrufted with a red powder of filver ore, 
or pyrites. 

“ae Barytic fulphat, or ponderous /par rounded, aad femi-cha- 
toyant. Bologna sai It is compofed of many converg- 
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ing fibres, which unite iat laminz, applied on each o= 
pr ther. This variety is the moft known on account.of its 

» phofphoric | popes it has vehucabthand been worn round by 

‘water. 

4. Barytic fulphat, or odtahedral silanes laaks men fammits 
of the pyramids are often truncated, which form a deca- 
hedron; ‘The length of its fides, or the truncature of its 

angles, likewife exhibits other varieties. |» . - 

5. Barytic fulphat, or dodecahedral ponderous fpar; it iin oe 
form of fome garnets and sine and, is more-rare than 
the formersy iti vebvesy, 1 ie 

6. Barytic fulphat, or sirantiial rising ie This Va-= 
riety, as well as the nectiecleas is indicated in Dauben- 
ton’s table. beck Shel eae 

I have confidered as a sie if aber i thé Apa, calls 

ed pearly (perlé) which was formerly claffed, like moft of the. 
foregoing, among’the felenites.\ This fpar is formed of {mall 
rhomboidal plates, ufually brilliant, and) placed obliquely one 
over the other. It is opaque, brilliant, as it were micaceous, 
and fprinkled on calcareous fpar, or quartz, or on the firft va-. 
riety we have deferibed. It is of a yellow or dirty green co- 
Jour, and fometimes of a filvery white. According to the 
Abbé Hauy, it is a true calcareous fpar. . 
Margraaf, who examined many varieties of barytic (uilphiee 
fuch as the Bologna ftone, and white opaque. ponderous fpar, 
fuppofed it to be a true /elenite or calcareous fulphat, mixed 


/ with a {mall quantity of clay, which rendered it infoluble ; ; but 


Gahn, Scheele, and erginan, find that it ‘contains a peculiar 
earth, which we have diftinguifhed by the name of. barytes. 
Monnet likewife found, that its bafe differs from calcareous 
earth, by the falts it forms with acids; but that chemitt ad- 
mits it to contain fulphur ready formed, and confiders ponderous 
fear as an earthy liver of fulphur in a cryflallized ftate.. 

Barytic fulphat melts by-a violent heat, fuch as that of the 
porcelain furnace, &c. and affords a coloured glafs. A low 
heat does not at allchange it. If it be taken into the dark, af. 
ter it has been heated rather ftrongly, it exhibits a vivid blue- 
ith light. Lemery reports, that an Italian fhoemaker, named 
Vincenzo Cafciarolo, firft difcovered the phofphoric property 


} 


Ww 


SULPHAT/OF BARYTES., mL 
‘ie 
of the Bologna ftone. This man, found, it at.the foot of. Mount 


Paterno, and from its brilliancy and weight was led to, fuppot 
that it contained. filver). .Having expofed it to the fire, doubt- 
lefs with the intention of difcovering that precious metal, he 
oblerved that it. was luminous.in the dark; a difcovery which 


engaged his attention, and was, frequently repeated with fuc-' 


cefs.,. Many philofophers and chemifts have fince examined 
' this phenomenon, and have varied the. method of, calcining the 
Bologna ftone. in many. refpects.. | eae works of La Poterie, 


oF Hm 


Montalban, J Mentzel,,, Lemery, Homberg, Dafay, and Mars § 


graaf, contain many procefles of this nature. 

It is now known that this property 1s common to all ee va- 
<idlsinagot barytic fulphat..The-procefs confifts,in heating them 
red hot in a crucible, reducing them to npion png: in.a glafs mor~ 
tar, and forming the, fame into a patte, with a {mall quantity 
of mucilage of gum. tragacanth, in pieces of the thicknefs of 
the blade of a knife. .Thefe being dried, are flrongly calcined 
by placing them in the middle of the coals of a furnace which 
draws well. .When the coal is all confumed,, and the furnace 
grown cold, the pieces are cleanfed from the afhes by means of 
a bellows.) If, thefe be expofed to the light for a few minutes, 
and afterwards carried into an ohfcure place, they thine like a 
burning coal... They even fhine .when immerfed in water. 
Ehey lofe this, property by degrees, but recover it on being a~ 


gain heated. Many other fubftances likewife exhibit this ap- | 


pearance, Magnefia, chalk, calcareous fulphat and fluat, &c, 
become luminous after having been heated. Macquer obfer ved 
the fame property in earth of alum, fulphat, of potath, Brian. 
con chalk, black. flint calcined, which -proves, that, t! ne pre- 
fence of an acid is not abfolutely neceflary for the production 
ofthis phenomienon, thane it feems in tome relpect to con- 
tribute:to its inteniity. . 

« Barytiedulphat,. reat ina, retort, , afforded no produé, and 
was not at all altered by the operation, as Margraaf affirms. 

This falt is perfedly infoluble in water, and is not acted on 
by earths or falino-terreftrial fubftances.. Pure fixed alkalis do 
not decompofe it. ‘“Uhis laft is one,of its moft fingular proper- 
ties. In faét, the other earthy and falino-terreftrial fubffances 


have lets affinity than fixed alkalis to the fulphuric. acid ; but 
FE, inj 
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. a : 
yarytes, on thé contrary, has more. Whence we have ob- 
ved, after Bergman, that this earth decompofes the fulphats 
of potafh and fads; as it does weeny fale sine ammo. 
niac, as 18 : 

Mineral acids have no ndiina on falphat of aren eile 
the fulphuric acid adheres more ftrongly than any other to the 
earth, which forms the bafe of this falt. Neither do neutral — 


_ falts produce any change in it, if we except the carbonats of 


potath and foda, which produce a decompofition by donble af- 
finity. The barytes is feparated from the fulphuric acid, bes — 
caufe it is attacked. by the carbonic acid, at the fame time that 
oné of the alkalis feizes the former acid. To produce this de- 
compofition, a mixture of two parts of carbonat of potafh, — 
and one part of fulphat of barytes reduced to powder, are 
Rrongly heated in a crucible. The matter which is femi-vitri- 
fied i is to be’ wathed i in diftilled water ; and the liquid, after fil. 
tration and evaporation, affords fulphat of potafh: the fub- 


ftance which reinains on the filtre is carbonat of barytes; — : 


wwhich, when well wathed, is in the form of a very white and 
fine pulverulent matter, but ufually impure, becaufe it always 
contains a portion of fulphat of sa Pi which has toi 
the decompofition. 

Combuftible fubftances having the property of evctiteintn 
this earthy falt, may lkewife be employed to obtain its bafe, 
When pulverized fpar is expofed to a red heat in a crucible 
for two or three hours, together with one eighth of its weight 
of charcoal i in powder, if the matter be poured into diftilled 
water, it immediately communicates a yellow coleur to the 
fluid, together with every other character of a folution of an 
earthy fulphure. ~The charcoal having deprived the fulphuric 
acid of its oxygen, the fulphur, fet at liberty by this decom- 
pofition, unites to the barytes, which reduces it to the ftate of 
a fulphure or hepar. ‘The fulphur is precipitated from this fo- 
lution by means of an acid. ‘The muriatic acid is preferred, 
becaufe it forms with ponderous earth ‘a foluble falt, whereas 
the falphuric acid would re-compofe the infoluble fulphat of 
barytes. The liquid is then filtered, and the fulpbur feparat- 
ed. The muriat of barytes contained therein is decompofed 
by a folution of carbonat ‘of potafh ; and the barytes combin- 
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ing with the carbonic: acid, is precipitated. ‘The latter may 
be feparated by calcination. ‘This procefs, which I have. 
formed a great number of times, affords but a very fm il) 
quantity of barytes ; and the quantity of fulphur on the filter, ot 
precipitated from the hepar by the muriatic: acid,’ is'likewife wi 
very inconfiderable, unlefs:the ponderous {par has been: trong. oe * 
ly heated. To accelerate the decompofition of this earthy,falty =. 
Bergman and Scheele have recommended the addition of about | i me 
one-fourth of fixed fault’ of tartar, to the mixture of Lulphatiof |» 3 


barytes and coal. By this means the fufion is rendered much + 


more complete, and the fulphur and: sindchovs rit are more : 
eafily feparated. [™ 9 
From thefe proceffes for the ethatiege biel i ‘of fallphat! of 
barytes, as well as from every other property of this falt, it is, 
evident how much the earth, or falino-terreftrial fubftance, 
which conftitutes its bafe, differs from other earthy Latest 
mesa clay, lime, and magnefla, 
Sulphat of barytes is not applied to any ule *. » Phofphoric : 
eakes are prepared of this fubftance, and the ponderous earth 


® . 


is re for chemical araicinaneciee? 


we Sfieties II, Nitrat of Berding. , 


The nitric acid readily unites with barytes, and produces a * 4 
neutral falt, in large hexagonal cryftals, or {mall irregular 
ones, according to Mr. D’Arcet. It is not obtained: in rg 
eryftalline form without confiderable difficulty. : 

Barytic nitrat is decompofed by fire, and affords vital air. 

‘Tt attraéts the moifture of the air, and neyerthelefs: requites 
a confiderable quantity of water to hold it in folutions . oe 

Neither pure alkalis, nor fand, alumine, lime, or magnefia, 
decompofe so eI 

The fulphuric acid, Bedwadio on a folution of barytic nitrat, 
immediately precipitates fulphat of barytes ; the etare acid 


likewife feizes its bafe. 3 
* Dr. Withering, in the Philofophical Tranfactions na ras Part UL. points out 

a valuable chemical purpofe, to which the barytic muriat may be applied ; name+ 

ly, the purification of the marine acid from the admixture of fulphuric acid, by : 

which it is often adulterated. The folution of this falt caufes the fulphuric 2 acid . 

tb fall to the bottom, together with the garth, in the form of ponderous fpar. * . 
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Alkaline carbonats decompofe it by double . "yiwaeapil 
‘his falt is hitherto very little known. cintep rd bets gel oxi 
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_ Species Id, “Mariat of, : Barytes. ay 


ae 
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“oDhis! fale ‘ict not been more examined, than, the foregoing, 
. Bergman affirms, that/it-is cryftallizable, and of difficult folu- 
» tion ;vits cryftals are fquare and long, much Rios gel 
.* ' sonia un wtabléges: wit Salvin eto? eyed ialeedee frokahi hl 
| »  — Silex, alumine, : lime, magnefia, or pure dllealie; have no ace 
het  -tion on this falt, and do not precipitate its principles...» .< 
yi »-Thefulphuric and fluoric. acids decompofe. shis falt. io com- 
bere with its bafe. _ ie , 
| _ The carbonats: of potath | and foda preiptate ‘the th 
* | bined with the carbonic acid. eats had 
combined wi carbon ! 
_Bergiman'reckons muriat of. pit a among ie hee Genkhle 
reeagents, and) propofes it for detecting the f{malleft. poflible 
quantity of fulphuric acid contained in. any mineral water. 
One or two drops of a folation of this, falt poured. into about 
three pounds of water, containing twelve grains of. cryftals of 
fulphat of foda, immediately produce white ftriz of fulphat 
of barytes, formed by the double decompofition of thefe two 
falts, and tee ‘union of the fulphuric acid with the barytes, 
the muriat of foda remains diflolved in the liquid. All ful- 
phuric falts are equally affected by this re-agent, which decom 
pofes them, and affords Aelplias of barytes, .. *, ; 


eA 


Species A ae Barytic Borat. _ . ies 


The combination, of boracic . acid with, barytes i is not at t all 
‘known. 2 { ni ide 
. Bergman affirms that as bate of athe is one Sic rile which 
nee the leaft affinity with this falino-terreftrial fubftance, and 
places:it in his table below moft of the vegetable and animal | 
acids. 


Species V.  Barytic F luat. 


_ This falt is not more known than the foregoing, and, with 
many other faline fubflances not yet examined, affords matter 
for experimental i inquiry. 

- Bergman, in his differtation’on Elective Attradtions; hs 
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that the alia acid poured on a folution of nitrat, or muriat 
of barytes, occafions a precipitate ; and that this precipitate — 
effervefces with the igiphugic acid, hicks difengeyes the fluorie 
acid. : € Byhy o further. wy 
This experiment, lectins that the fluoric sail bis a Axatspée 
affinity than the nitric and muriatic acids with barytes, and | 
that it forms with this falino-terreftrial fubftance a falt much’ 
lefs foluble than barytic nitrat or murlate. 0) 


Species VI. Carbonat of Barytes. 


_ Barytes is capable of uniting with the carbonic ‘acid, tia 
forms a kind of neutral falt pofleffed of peculiar A ae 
and which feems in fome refpeéts to refemble clay.) 

It has already been obferved, that fulphat of barytes, and 
all the falts of which this earth is the bafe, are decompofed by 
alkaline carbenats, by. virtue of the affinity of barytes with 
the carbonic acid. In thefe decompofitions, barytic carbonat is 
precipitated. . This fpecies of falt is likewife obtained by ex- 
poling a folution of this pure falino-terreftrial fubftance to the 
air. The furface becomes flowly covered with a pellicle, which 
‘effervefces with acids ; a phenomenon which arifes from the’ 
carbonic acid of the atmofphere combining with the earth, and. 
rendering it lefs foluble ; in the fame manner as lime is fepa- 
rated from lime-water. This fact exhibits a ftriking analogy 
between thefe two. falino-terreftrial fubitances, which differ fo 
much. from each other in many other refpects.: Cas 

Barytic carbonat, when expofed to heat, lofes its acid. If 
it be heated in a retort, or in a matrafs, to which a pneumato- 
chemical. apparatus is adapted, the acid is obtained in its na-’ 
tural or gafeous form. ‘The laft portions are not i pao 
without great difficulty, and by an extreme heat. 

__ All the mineral acids decompofe-this fait, and difengage the 
ci aout acid, with a flrong effervefcence, which diftinguifhes 
it from pure barytes. Bergman eftimates that this falt con- 
tains in the hundred, feven parts of carbonic acid, nat five of 
barytes, and eight of water. . 

Water does not diffolve carbonat of barytes in any fenfible 
quantity ; but when the fluid itfelf is faturated with carbonic | 
acid, it diflolves about the 1550th of its weight. Hence we 
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nay perceive, that carbonat of barytes is lefs foluble in water, 
an when pure or cauttic, fince in the laft mentioned ftate a- 
bout. the gecth part is taken up according to Bergman. In 
this refpect, therefore, it refembles carbonat of lime; from 
which, neverthelefs, it differs in a great number of other pro- 
perties, particularly in the falts which it forms with acids, as 
we have already feen in the examination of thefe falts. 
Carbonat of barytes is not applied to any ufe *. 


' 


CHAPTER XL 


AECAPITULATION @F FACTS, AND COMPARISON OF THE MINERAL 
SALTS WITH EACH OTHER. = 


Agres having exhibited the ftate of our knowledge, as fia as 
it refpedts the properties of all the known mineral falts, we 
think it neceflary to give a fhort account of their leading cha- 
racters, properties and mutual attractions. 

I, Salts are diftinguifhed by four general properties; tafte, 
tendency to contibinl atti folubility, and incombuttibility. Thefe 
properties have very different degrees of energy, and thefe 
degrees conftitute the moft effential differences that exift be- 
tween them. 

II. All falts may be reduced to four sides or svlncdgeat ge- 
nera.e I. The falino-terreftrial fubftances, which unite the’ 
earthy to the faline properties. 2. Alkalis, which have an urin- 
ous tafte, and change the colour of many vegetables from blue 
‘to green. 3. Acids known by their four tafte, and the red co- 
- our they:produce with blue vegetable {ubftances. 4. Mean, or 
ciel falts, which differ from the foregoing By Ree weHlker” 


Tt , octal in his ahi paper on the Nalive. Gabteoat (Phil. Thank for 
1784), obferves, (1) That it refembles a lump of alum, but is compofed of f{picul, 
(2) That its {pecific gravity is from 4,300 to 4,338. (3) That 1eo parts contain 78,6 
parts of pure barytic earth, 6 fulphat of barytes, and 20,8 of carbonic acid. (4) That 

it will not burn to lime, as the artificial carbonat of barytes does; but when urged 
“by heat, becomes firft opaque, and afterwards melts; a peculiarity, which the 
Doétor thinks, arifes from water not being prefent. The many other curious and 
-interefling fa&ts contained in the Differtation, cannot be abridged into a note, but 
they are well worthy the reader’s attention. ‘T, 
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‘tafte, which is : mixed, iter, &c. mia dearer of: folubility,” 
Sree | ge 
Til. There are ‘Sines einalagecbshl isch na ponidesty 
earth or barytes, magnefia, and lime. . Their Properties” are 
known, but not their compofition. No chemift has yet fuc- 
ceeded in feparating their component parts, and formin g them 
again by combination. ‘They are therefore fimple. or elemen- 
tary fubftances, with refpe& to the prefent {tate of fcience, 
though we may perhaps fucceed hereafter in our ein to 
decompofe them. | 
IV. Three alkaline falts are known eee called alfo cat 
vegetable alkali, falt of tartar; {oda, called alfo the mineral alkali, 
ot marine alkali ; and ammoniae, or the volatile alkali. ‘The two 
firft are dry, folid, cauftic, fufible, deliquefcent, &c. not) di- 
ftinguifhable from each other when pure, but eafily known, by 
their combinations.. No.experiment has yet fhown their inti- 
mate compofition ; their. principles have not been feparated, 
neither have they yet been formed by any combination. it 
That opinion which regards. alkalis as an union of water 
and earth, is merely an ingenious hypothelis, which cannot be 
maintained, becaufe fupported by no. plaufible fat. .Ammo- 
niac differs from the two foregoing, becaufe it, exifts in the 
form of an elaftic fluid of a very penetrating {mell, &c. It is 
at prefent more than fufpeéted, thar it is a compound of.two | 
gales, inflammable gas or hydrogen and atmofpheric mephitis or 
azot; that it is decompofed in many operations, and formed 
again in others. It would appear that the two fixed alkalis alfo 
contain azot, and that this fubftance may be confidered as the _ 
alkalifiant principle, or as alkaligine. | 
V. The well known acids are fix in number; the carbonic, 
the niuriatic, the fluoric, the nitric, the fulphuric, and. the — 
boracic. All have peculiar and diftinétive properties. The — 
carbonic, muriatic, and fluoric acids, aflume the elaftic or 2eri- | 
form ftate very readily ; the fulphuric and nitric acids do not 
affume it with equal facility ; the boracic acid is concrete and | 
cryftalline.. The arfenic, molybdic, and tungftenic acids which 
we fhall treat of in a fupplementary chapter, are concrete, bye 
pulverulent, and without a regular cryftalline form. 
VI. We begin to be acquainted much better than formerly 
with the nature of acids. It is proved, that the hypothefis, 
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which confidered them as an intimate union of water and earth) 
is no longer probable. It is demonftrated, that the bafe of vital 

or “oxygen enters into their compofition ; ; that this oxygen 
is Pena “united ‘with a combuttible body, as charcoal in the 
carbonic acid, fulphur i in the fulphuric acid, azot in the nitrié 
acid. “The formation of a great number of peculiar acids by 
the a@ion of the nitric acid on combuttible bodies, confirms 
this affertion: Set the pane as * suds to mreoner 


aw oO 


acids. 
VII. Acids unite, without deed pottion, ventas -alumine, 


barytes, magnefia; lime, the fixed alkalis and ammoniac. From 
thefe combinations refult a great number of falts, called com- 
pound, middle, or neutral alts. ‘Subftances, which vehi 
acids in faline compounds, are called bafes.. = : 
WII. ‘Middle, or neutral falts, have properties: siliich differ 
from’ thofe of their component parts. In moft of them, we 
cannot diftinguith the character either of the acid or bafe. The 
latter, however, rather than the acid, appears to communicate 
certain general properties to neutral falts; for which reafon 
we have diftiriguifhed neutral falts by their bafes. 
TX. On this principle there are’ fix genera of neutral falts, 
whofe order, compofition, sine arena are as follow. . 


“Genus I. Neutral Salts, with a bafe of Fixed Alkali. 


Species. ba | "Ancient Names, , 
I. The fulphuric acid with potafh. . 
es KE; nesttePe tartar, fal de duo- 
SULPHAT OF POTASH. | bus, arcanum duplicatum, 


sieition of potafb. 


‘ ye 
, 


TI, The fulphuric acid with foda.° 7 
Surbiat OF SODA. Glauber falt, vitriol of fodas 
; hi Veg 


iil. ee acid with potath. 


NITRAT OF POTASH. Common uitre, faltpetre. 
7 
IV. The nitric acid with foda. 
NITRAT @F soDA. Cubic. nitre, rhomboidal nitre. 
3. 
\ 


deh 
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Species. «/speeibrl saat - _ Ancient Names. . aon 
_YV. The muriatic acid with potaths © me Seni edt Ly 
ve me Die sie falt, para Salt : 
MURIAT OF POTAGH.:, 3. Sylviusy regenerated marine 
| a ee 
t iow oi vege “s oh 


VIL The muriatic acid with gage : 


ag falt, fea fat ici 


_ Moriat OF SODA. . 
falt; aa ‘ia 


La Gi 


Woe 


VI. Theboracic acid ‘with potafh. © & Ik hi: FO) iopied oT. OV 
BorRaT OF POTASH. - Veg borax. pat: - dl 


ye ee . . eC EMGE TAO HO A 
VII. The boracic acid with ie. 


SUPERSATURATED BORAT OF. : 
- 4 * "on yt: I m } Y 
SODA, or BORAX. - Common bora, tinckal 


wwe Biro! tt 


‘X. The eae Penn with h otal, ny Pag AY BAL 


” SpatBofe tartar, 


FLUAT OF POTASH. | 
PPh sia he tartar. 


Pe aee 
Mh Be Behe Fide 


ee The fluoric Re my a ‘ 


Fiuar OF SODA. _Sparry fdas 
its dhe $30) hd 


XI. The carbonic acid with pote. 
Cretaceous tartar... 
co ose ata taps OE ES Cha OF polee. ee 


XII. The carbonic acid with foda. epent Witte bias ease Gy 


ry Cretaceous feta. neue 
AT OF SODA) ~ is ae 
CARBONAT OF SODA+ Chalk of fda. | 


fn 


Sai he ds i it 
Genus H.. _ Ampiéaiacal N N entral Salta ‘ 


Spdcies. onthe, SE UIST Taw 38 , ~ Ancient Names.“ ad 

I, The Raiphvinic ag. with am= _ | 
_moniac. ee arn ii Sion cizwuh odT VE 
Ammosract worms i Glauber’s Secret ammoniacal 

falty ammoniacal ‘vitriel. / 
} intewh, 0 

iI. The nitric acid with amM0a a | sep 
nlac. MEA BS OOS OtoRIGa ro tea” 
roe MMONIACAL NITR AT. Ammaoniacal Bie 


@ 
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* — Species. asta t Ancient Names; ‘ 
m1. The muriat acid with Sietog Ciiw bic 
#0 Ymnoniae, Pts ett : A 
«aescownasat MURIAT. . Sal ammoniacs 
a bi The fluoric acid with ammo-. 
— Miac, ‘ : 
- AMMONIACAL, FLUAT: on 
-_V. The boracic it with amimos ‘ 
era Satanic ; 
nN AMMONIACAL BORAT. 
Wh The carbonic acid. with amis 
be * moniac. 
Bates mg — (Engi ip fal ulate, ; 
.  AMMONIACAL CARBONAT: < Concrete volatile alkali, =~ 
; a | Ammoniacal chalk, 


Gernvus Ill. Caleareous Neutral Salts: 


* 
Species. 


I. The fulphuric acid with lime. 


SPP Rh et este 9 


+ 


I. The nitric acid with lime. 
CaLcarrous AERA 
Ill. The muriatic acid ig Lime. 


CaLcaREous MURIAT. bs 
We The fluoric acid with lime. 


Carcanzous FLUAT. 


V. The boracic acid with lime. 
GaLcaREous BORAT. 


Ancient Names 


Plafter. 


Gypfum. 
Selenite. 
Calcareous vitriol. 


Calcarcous nithe. 


Fixed al ammoniac, oil of lime. 
Calcareous marine falt. .. 


Sina ‘fpar, vitreous {par fifi ble 


~~ fpar or fluor, fparry fluor, 
fucrated lime. 


tp id , 
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Species. See eae Ancieht Names, 
VIL The earbonic acid with tas, | 


Cannonat her cu [Se ah a pars ila 


eons earth. 


‘Giacs Iv. Maredien Neutral Rulie:. 


Species. ; Ol" © Ancient’ Names. 
1. The fulphuric acid with mag- ! 
nefias 


‘ | Salt of Epfom or Sedlitz, bitted 
MAGNESIAN SULPHAT. cathartic falt pai i iis 
- nefia, 


U1, The nitric acid with magnefia. 
MAGNESIAN NITRAT. 


III. The muriatic acid with mag- 
nefia. 


Marine falt, with a he of 
a ic is 


MAGNESIAN MURIAT. 
IV. The fluoric acid with mag: | Her use 9 ii are 

nefia. . bee, 

ie ta FLUAT. ee tlie sh 


Vv. The boracic acid with nag: 
tiefia. 
MAGNESIAN BORAT: 


WI. The carbonic acid with mags 


nefia. ~ Renee RAR AE 
Pe SS Sk se Caper ae 
MaGNESIAN CARBONAT. Mild, aerated Fig as 
| Magnefian chalk. : 
Genus. V... Aluminous Neutral Salts 

Species. Ancient Names, 

I; The fulpburic acid with alu : fabrrcty oft hx bak 
minous earth. , +) “tut aes 
ALUMINOUS SULPAAT. — Alunts vitriol of ek weer® 

Vol. [1 s 


» 


$2) GENERAL FACTS 

_ Species. ia ‘ Ancient Names, 
II. The nitric agus with alumi. 

mous earth. wih alk a 
Fema nitre. — 


ALUMINOUS NITRAT. : 
| _ 2 Nitreous alum. 


r 


III. The muriatic acid with alu- 
" minous earth. . i ay 

7 7 of fs ° 

‘Aor cuiptariien phen nad, Argillaceous marine falt 
. pat Marine alum. 


1V. The fluoric acid with Mies 


nous earth. 
Sparry cla 7 
ALUMINOUS FLUAT. a 'y clay. 
iol fuctz. 
V. The a acid with alumi- 
nous earth. | 
aameidnvdeans ay Ar gillaceous borax. ~~ 
VI. The carbonic acid with alu. 
minous earth. ‘ 
: ! . EF ent chats 
ALUMINOUS CARBONAT. Ufervefcent clay 


Argillaceous chalk. 
\ : - 
GENUS Vi. Neutral ent with a Bafe of Barytes, or Barytic 
’ Neutral Salts, 
Species, , ss Ancient Names. 
I. The fulphuric acid with barytes. 
Ponderous fpar. 


B RYTIC SULPHAT.. Mage pe 
my , Baretic vitriol. 


II. The nitric acid with barytes. 
| Ponderous nitre. 
‘Barotic nitre, 


BakyTic NITRAT. 

III. The muriatic acid with ba- 
_rytes. | : 
BaRXTIG MURIAT. Ponderous marine falt. 
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TV. The fluoric bia with barytes, 
BaRYTIC FLUAT. | 


V. The boracic acid with barytes. 
Barytic BORAT. 

VI. The carbonic acid with ba- 
rytes. 


_ BaRYTIC CARBONAT. 4 Cretaceous ponderous earth. 


Aerated ponilerous earth. 
( Barotic chalk. 


x To hele falts may be tai fuch as are formed by the 
arfenic, molybdic, tungftenic, and ‘fuccinic acids ; ; the former 
of which may be diftinguifhed by the terms arfeniats of potafb, 
foda, és’e, the fecond, malybdats of pota/b, of foda, of ammoniac, and 
lime ; the third, zungstat of pota/b, of foda, of lime, %8c.; and 
the fourth, fuccinats of potafh, of magnefia, alumine, &&c. We thall 
treat of thefe four genera of neutral falts.in the hiftory of me- 
tallic and bituminous fubftances. | 

XI, Each peculiar falt, whether it be fimple or compound, 
* poffefies diftinguifhing chara&ters, by which it may be known 
from every other. Thefe characters confift in their tafte, their 
figure, and their habitudes, with refpe& to fire, air, the earths, 
and falts. They cannot be well diftinguithed, but by a careful 
attention. to all their properties, by comparing them with each 
other, and efpecially by attending to fuch properties as are the 

moft peculiar. ‘ 

XII. Though moft of the fimple falts in common ufe, more 
efpecially the neutral, are produced by art, yet nature offers 
them in large quantities, either at_the furface, or at {mall 
depths in the earth. Neither pure barytes, nor magnefia, have 

| yet been‘found. Quick-lime exifts in the neighbourhood of 
-yolcanos. Fixed alkalis are never cauftic at the furface of the 
eatth, but are combined with acids. The carbonic acid is con» 
tained in the atmofphere, fills feveral fubterraneous cavities, 
and is difengaged from many waters. The muriatic acid ap- 
pears to be at liberty at the furface of the fea. The fuoric 
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acid is always found combined with lime. The nitric acid is 
found amongtt putrified matters. The fulphuric acid has been 
found cryftallized, by Mr. Baldoftari, in a grotto at the baths 
of St. Philip in Italy; and by Dolomieu, in a grotto near 
Mount Aitna. Mr. Vandelli has alfo obferved, in the neigh- 
bourhood of Sienna and Viterbo, the fulphuric acid diffolved 
in water iffuing from amongft rocks.. The fulphurous acid is” 
continually difengaged in volcanic places. The boracic acid is 
diffolved in the water of many of the lakes in Tufcany, accord=— 
ing to Mr. Hoefer. 

XM. Among the forty-two fpecies of neutral falts’*, the 
following only have been found at the furface of the globe, in 
the waters, or among the fluids of organized bodies, in the ge- 
nus of perfect neutral falts, with bafe of fixed alkali: fulphat 
of potath in vegetables ; fulphat of foda, diffolved in water, and 
exifting in certain plants ; nitre in the juices of vegetables, and 
in earths impregnated with putrid matters; muriat of potath 
in water and marine plants; muriat of foda in earth, water, 
fea plants, and animal fluids; carbonat of potath in'vegetables ; 
carbonat of foda in efflorefcence, on the furface of the earth, en | 
ftones, and in the animal fluids. It is not well determined 
whether borax is ever found native +. Nitrat of foda, fluat of 
potath, fluat of Tei ae borat of potafh, are ane i iagliadde 
By athe 

XIV. Among the ammoniacal falts, none are found in na- 
ture, excepting muriat of ammoniac, in the neighbourhood of 
volcanos, and carbonat of ammoniac in putrified animal mat- 
ters. Sulphat of ammoniac, nitrat of ammoniac, fluat of am- 
moniac, and borat of ammoniac, are always produced by art. — 

XV. Neutral calcareous falts are abundantly found, there 
being but one of the fix {pecies we know, which is not produ- 
ced in nature, Calcareous fulphat, or felenite, forms confider- 


* I do not here fpeak of the modifications of thefe falts, called fulphits, nitrits, 
oxygenated muriats, &c. nor of the twenty-eight fpecies formed by the metallic 
‘and bituniinous falts, which would make the number of neutral falts much more 
confiderable; befides which, thefe falts do not appear to exift in nature. 
“od Mr. Grill Abrahamfon fent fome borax to Sweden, in the year 1772, in a cry- 
ftalline form, as dug out of the earth, in the kingdom of Thibet, where it is called 
pounxa, my poun, and houi poun. Kirwan’s Mineralogy, page 206. 'T. 
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able beds in mountains: carbonat of lime, or calcareous fub- 
ances, conftitute a great part of the external cruft of the earth; 
calcareous nitrat conftantly accompanies common nitre in the 
places where it is produced ; calcareous muriat is likewife con- 
| ftantly found to accompany muriat of foda. Calcareous. fluat 
is abundantly found in mines. pee vga 

XVI. Magnefian falts are much more rarely found i in na- 
ture, fulphat and muriat of magnefia being only found diffolv- 
ed in certain waters. Magnefian nitrat likewife exifts but i in 
very {mall quantities. Nature has not yet been found to af- 
ford magnefian borat, magnefian fluat, and magnhefian carbonat, 
the latter, however, appeers to exit, or is GOT in many 
ftones. 

XVII. Among the fix barytic neutral ore fulphat of bary- 
tes is the only one met with; it is found in the clefts of moun- 
tains, and always in the vicinity of mines. ‘Barytic nitrat, 
muriat, borat, and fluat, have not yet been difcovered : in a na- 

tural ftate. ves 

The carbonat of barytes has been difcoyered fome years ago 
in England perfectly cryftallized, and in large mafles. 
~ XVII. _Aluminous falts are nearly as fearce ; falphat of 
alumine is almoft the only falt of this genus which is found 
“Teady formed. It exifls in volcanos, and volcanized earths; 
in efflorefcence, on decompofed lavas ; and is alfo contained i in 
pyrites which have fallen into efflorefcence. Aluminous nitrat, 
muriat, borat, and fluat, are mere artificial produéts : alumine 
is frequently combined with carbonic acid, there not being | any 
earth of this fpecies from which that acid may not be er 
ed by the Reo of a flronger. 
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CHAPTER XII. _ 


AN EXAMINATION OF CERTAIN GENERAL PROPERTIES OF SALTS, 

PARTICULARLY THEIR CRYSTALLIZATION, FUSIBILITY, EFFLO- 

- RESGENCE, OR DELIQUESCENCE, SOLUBILITY, &c, 

‘Tue properties of fimple and neutral falts, which we have 
confidered in each fingly, require to be again attended to, in a, 
comparative view, in order to deduce feveral ufeful general re- 
fults; with this intention, we thall proceed to treat of their 
cryftallization, fufibility, efflorefcence, ae errr. ke and folu- 
bility 3 in water. 

Cryftallization, Motititlared in ipddeval a in all'the bodies which 
-poffefs that property, “confifts in\a tendency to affume a regu-_ 
lar form under certain circumflances. Moft minerals poffefs 
it; but it is more eminent in faline fubftances than in any o- 

thers. The circumftances which favour its exiffence (and 
without which it cannot take’place), are reducible to the two 
following, as far as relates to falts: 1. The particles muft be 
divided, and feparated from each other, fo that they may after- 
wards tend to. unite, by the application of fuch fides or faces 
as have the ftrongeft affinity with each other. 2. It is necef- 
fary that this approach of the parts take place gradually, by the 
gradual fabiraGtion of the fluid. Hence it is eafily conceived, 
that cryftallization i is cffeed by virtue of an attraétion between 
the particles, or the affinity of aggregation, which tends to 
bring them together. Thefe confiderations afford reafon to 
think, that the integrant parts of a falt havea peculiar form, 
and that the different form affected by each faline fubftance in 
its cryftallization, is a confequence of this figure. And we are 

equally led to conclude, that the {mall polyhedral figures of the 
particles of falt, having fome faces more extended than others, 
may have a tendency to approach and unite by fuch faces as 
are the larget. This being fuppofed, it will eafily be conceiv- 
ed, that when the fluid which kept them afunder, is fubtra&- 
ed, they will unite by fuch faces as are the belt adapted, or 
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have the ftrongeft affinity to each other ; and that if the fluid 
‘be withdrawn gradually, fo as to afford time for the faline par- 
ticles to arrange themfelves in the beft manner, the cryftalliza- 
tion will be regular : but on thecontrary, that a too fpeedy 
privation of the fluid will caufe them to approach fudden~ 
ly, and to unite by the faces which firft prefent themfelves,; 
in which cafe the cryftallization will be irregular, and the form 
not eafily determined : or if the evaporation be {till more fud- 
den, the falt will take the form. of a cencrete maf{s, of an ap- 
pearance fcarcely, if at all, cryftalline. ; 

The art of cryftallizing faline matters is founded on » thefe 

fundamental truths. All falts are cryftallizable, though with 
different degrees of facility ; fome cryftallize fo readily, that we 
conftantly fucceed. in procuring them in their regular form ; 
others require more care and precaution ; others again are fo 
difficultly obtained in this ftate, that it has not yet been ac= 
complifhed.. To fucceed in attempts. of this nature, it is necef= 
fary to pay great attention to the particular properties of each 
falt. The firft ftep is to-diflolve the faline fubftance in water: 
but there are fome diflolved with fo much difficulty, by the 
_means we poflefs, that it is almoft impoffible to obtain the re-~ 
gular approach of the particles; fuch are calcareous fulphat, 
calcareous carbonat, calcareous fluat,.and barytic fulphat. Naa 
ture continually prefents thefe neutral terreftrial falts, in very: 
regular cryftals, not imitable by, art, but after long time; and 
many eminent philofophers ftill doubt the. poflibility of this 
_procefs, which we give on the authority of Mr. Achard; it 
confifts in pafling water, which has ftood a longtime on falts of 
difficult folubility, through a very. narrow eperture, and pro- 
curing a very flow evaporation. On the contrary, other faline 
matters are fo foluble, and unite fo firongly with water, that 
they are not feparated. but with great difficulty, and are f{carce« 
_ ly to be obtained: in a regular form: this is the cafe with all 
deliquefcent: falts, fuch as the calcareous. and magnefian nitrats _ 
and muriats. 

It cannot be doubted, but that each falt has its nie 
mode of cryftallization ; or, which is the fame thing, that its 
integrant parts have a determinate form, differing from that: 
of every other falt; {uch is doubtlefs the caufe of the -remark~ 
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able varieties among cryftals. Simple falts, from the falino- 
- terreftrial Cubftances to the moft. powerful acids, have not in 
general any diltinguifhing form; there are but few circum- 
{tances which, without entirely deftroying their peculiar fa- 
line’ properties, caufe them to affume a cryfialline form, as is 


the cafe with the oxygenated muriatic acid, and concrete ful=’ 


phuric acid, - - Bertholet, however, affirms, ‘that: cauftic al- 
kalis cryftallize in fcales ; and that the acid of borax univer- 
fally'exhibits that form. - Notwithftanding this apparent con- 


fermity among fimple falts, few of them do take a regular form, 


in our laboratories ; ; whether it be that they are not really 
fufceptible of it, or whether our methods be infufficient for the 
purpofe.: But the neutral or middle falts all affed a regular 
form, which may be produced or deftroyed in moft of them at 
pleafure. | When we reflec on this property, fo different from 


that of fimple falts, it becomes an objeé& of i ‘inquiry, whether it: 
depends on the acids, or on the bafes by which thofé acids are’ 


neutralized.’ It does not feem exclufively to depend either on 
the one or the other, fince the fame acids farm falts very dif- 
ferently figured, with various bafes ; and the fame bafe, com- 


bined with different acids, prefents a like difimilarity in its 


eryftals. ‘The diverfity of forms in compounds, muft theres, 
fore be attributed to the facet sbpesat of properties: which sate 
from combination. 


There are three methods generally uted in, oxpRiliisivig falts 


in chemical laboratories: 1. Evaporation, which. confifts in 
heating a faline folution, foias to diffipate the water which kept 
the particles afunder. The flower this evaporation is, the mote 


regular will be the cryftals obtained. Sulphat of potath, the © 


muriats of potath and foda, calcareous fulphat, and magnefian © 
carbonat, are cryftallized in this way, ‘Their form is irregu. | 


Jar, if the evaporation be performed too quickly, as:for ex. 


ample, by a boiling heat ; but by a fand heat, of about 150 


degrees, thefe faline folutions afford very regular and beautiful, 


cryftals. There is f{earcely any falt which may not be had in. 


a hid diftint form by this procefs, 1f fkilfully conduéted. 
2. Cooling i is fuccefsfully employed with fuch falts as are more 


foluble i in hot than in cold water. It is eafy toconclude that a | 


falt of this kind muft ery ftailize, becaufe it is lefs foluble in . 


PROPERTIES OF SALTS. 89 


water, whofe temperature is. diminifhed. The portion which ® 
remained in folution, in confequence of the heat, will be fepa- 
rated in proportion as the fluid becomes cool ; and when it is 
entirely cold, no more of the falt will remain diflolved than 
the portion which’cold water is capable of fuftaining. In this 
procefs, as in the former, the more flowly the water cools, the 
more accurately will the faline particles approach each other, 
atid in the moft natural pofitions. ‘For this reafon, all fuch fa= 
line folutions muft be kept for fome time at a certain degree of 
heat, which *muft be afterwards gradually diminifhed to the 
freezing point, if neceflary, It mutt be’ obferved, mm fact, that 
all falts, which may be cryftallized by this procels, are in ge- 
neral much more foluble than thofe which are eryftallized by 
thé formet procefs ; that:a fudden refrigeration caufes the ex- 
cefs of falt to be depofited in an irregular mafs; and that regu- 
lar cryftals can only be obtained by gradual cooling, In this 
method, beautiful cryftals of fulphat of foda, nitre, carbonat of 
foda and potafh, muriat of ammoniac, &c. may be obtained. | 
3. The third method of cryftallizing falts, is by {pontaneous 
evaporation. With this intention, a pure faline folution is ex- 
-pofed to the temperature of the air, in capfules of glafs, or 
earthen ware, covered with gauze, to prevent duft from falling 
into it, without impeding the evaporation of the water: a fes 
parate chamber, or loft, ufed for no other purpofe, is bet adapt= 
ed to this operation. The folution isto be left till cryftals are 
perceived; which in fome falts does not happen in four or five 
‘months, or longer. This procefs,, in general, fucceeds better 
than any other, for obtaining very regular cryftals of confider- 
able magnitude ; and ought to be employed with all falts, if 
time permit, as itis a method of obtaining them perfectly pure. 
Nitrat and muriat of foda, borax, the fulphats of alumine, 
magnefia, and ammoniac, and ammoniacal nitrat, &c. may be 
treated in thismanner. In fome circumftances, more than oné | 
of thefe proceffes are advantageoufly ufed at \the fame time; 
- more efpecially when the very deliquefcent falts, fuch as cal. 
careous nitrat and muriat, ‘magnefian nitrat and: muriat, &e: | 
are to be cryftallized, Thefe folutions are ftrongly evaporate 
ed, and immediately expofed to an intenfe cold; this method, 
however, affords only irregular cryftals, and fometimes' con. 
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» erete maffes, of an intermediate figure. The want of fuccefs, 
in cryftallizing a confiderable number of neutral falts, arifes 
from its not being precifely determined to what ftate of con- 
eentration each folution ought to be brought, in order to af- 
ford cryftals. The work, which is eafy, and only requires 
time and patience, has not been completely followed by ches, 
mifts. This ufeful piece of knowledge confifts in the fpecific 
gravities of the faline folutions: its advantages have already 
been perceived in feveral manufaCtories where faline matters — 
are treated in the large way ; an areometer or hydrometer be-. 
ing ufed to determine the requifite degree of denfity or con- 
centration of the faline folutions. | 

Befides thefe different methods of stphaliaing falts, pa are 
feveral circumftances which affift their operation, whofe influ. 
ence it is neceflary to bring into the account. A flight mo- 
tion is fometimes ufeful in producing cryftallization: thus we 
find, that by carrying from place to place the cups containing 
faline folutions, the cryftallization is completed a few inftants 
after the flighteft agitation. I have already obferved, that this 
phenomenon takes place more efpecially in calcareous nitrat 

and muriat- The contac of air is likewife indifpenfably ne- 
ceflary for the formation of cryftals. It frequently: happens, 
that.a folution, evaporated to the requifite degree for affording 
eryftals, remains fluid throughout, in a well clofed bottle; 
though the fame folution eryftallizes readily, if expofed to the 
airin a cup: this obfervation was very accurately made by 
Rouelle the elder. ‘The form of the veffels, and the immerfion 
of foreign bodies in faline folutions, greatly influence their cry 
‘ftallization. The firft modifies the figure of the eryftals, and 
produces a very great variety: for this reafon it is, that 
threads, or {mall flicks, are placed with great advantage in the 
cups containing the faline folution. For the cryftals which ad- 
here to the threads, having bafes of inconfiderable magnitude; 
are commonly of the moft regular form; while fuch as fix 
themfelves to the oblique, irregular, and unequal fides of the 
veflels commonly employed for this ufe, are more or Jefs trun- 
cated and irregular. Foreign bodies, plunged im faline folu- 
tions, have likewife another advantage; they promote the for- 
- mation of cryftals, which would otherwife have been much 
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more flowly effected. Thus it is, thata piece of wood, ora _ 
ftoné, thrown into a falt fpring, becomes a bafe, on which the 
water depofits cryftals of muriat of foda. From the obferva- 
tion of this phenomenon, fome chemifts have propofed to add 
a faline cryftal to the folution of a falt which does not readily 
eryftallize; and many have affirmed, that the cryftalliza- 
tion of falts, which itis very difficult to obtain in a regular 
form, is greatly favoured by this means. Such are the prin- 
_ cipal canfes which influence the cryftallization of falts: there 
are doubtlefs many others, which the future obfervation and 
inquiries of chemifts. will make known. | "i 

The feparation of any falt from water, which holds it in fo- 
Jution, cannot be effected in a regular form, unlefs the falt re. 
tains a portion of the fluid. This may be thown, in a.convin- 
eing manner, by diffolving in water a falt reduced to powder 
by heat, fach as calcined {ulphat of alumine, or borat of foda, — 
or fulphat of foda, fallen into efflorefcence, which will be found 
fometimes increafed to double in their cryftallization; that is 
to fay, an ounce of the falt treated in this manner, will afford —~ 
two ounces of cryftals. Whence it is concluded’ by chemitts, 
‘that a well cryftallized fale contains more water than the fame 
falt deprived of the cryftalline form by the action of fire or air. 
They have called this: water by the name of water of cryfalliza- 
tion, becaufe it is in fact one of the elements of faline cryftals, _ 
which lofe their tranfparency and regular form when deprived 
of it. Various falts contain very different quantities of the 
water of cryftallization. Some contain the half of their weight, 
as the fulphat and carbonat of foda, and fulphat of alumine ; 
others retain only a fmall quantity, as nitre, muriat of foda, 
&e. The relative quantity of water of eryftallization i in all 
“eryftallizable falts, has not been well determined. It may be 
abftracted from falts without their effential properties being in 
any refpect altered, and i is itfelf perfectly pure and fimilar to 
diftilled water. 

_As we have feen ree various faline fubftances: et not ery= 
- ftallize by the fame proceffes, or in circumftances: precifely fi- 
milar, it is clear that this property may be advantageoutly ufed 
as the meansiof feparating them from each other. In this 
manner a falt cryftallizable by. cooling, may be obtained fepa, 
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rate from another falt, which is cryftallizable only by continud, 
ing the evaporation ; as is obferved in the falt {prings of Lor- 
raine, which contain. muriat and fulphat of foda._ Notwith- 
{landing this, it frequently happens, that two falts diffolved in 
‘the fame water, however different their manner of ery ftalliza- 
tion may be, do neverthelefs vitiate each other’s cryftals, and 
cannot be obtained feparate, but by repeated folutions and cry- 
ftallizations.. This obfervation applies ftill more ftrongly to 
fuch falts as cryftallize nearly at the fame time, which are more 
difficult to feparate from each other, efpecially if they be nu- 
merous. For example, if the fame water contain four falts 
alike cryftallizable by evaporation, of cooling, it will be im- 
poflible to feparate them by one or two fucceflive cryftalliza- 
tions ; and thefe operations muft be multiplied a confiderable 
number of times, that the flight differences between their: man-— 
ner of cryftalization may produce the defired effec: for it 
muft be remarked, that no two) falts aré precifely alike as to. 
_ their manner of cryftallization by cooling or evaporating. If 
- fuch exifted they would always crytftallize together, and could 
never be obtained feparate by this method; a circumftance 
which in faét happens with fuch falts as greatly refemble each 
other in this property. There are other falts which aré not 
feparable by cryftallization, becaufe they adhere or combine 
together ; {uch in general are the neutral falts formed by the 
fame acid, and eryfallizable by the fame procefs, as the ful. 
-phats of magnefia and ammoniac. But thefe fingular adhefions 
of neutral falts have not yet been fufficiently examined, sisi a 
‘the fubjeé well deferves the attention of chemifts. ) 
Laftly, To conclude this fhort hiftory of the. enpiatianaaett 
of falts, we muft add, that there 1s another method of obtain- 
ing them, which confifts in precipitating them from’ their folu- 
tions by the addition of a fubftance which has a ftronger affi- 
nity for water. Thus, for example, fpirit of wine poured in- 
to a faline folution, produces this effe& on moft neutral falts iy 
thofe' only excepted which are foluble in that menftruum. The 
fame phenomenon of the precipitation of faline cryftals takes 
place in the mixture of fome falts, whofe: folubility is’ very 
different, and even fometimes by the mixture of feveral faline © 
folutions with each other. Thus we find that fulphat of mag- 
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nefia diffolved in water appears to precipitate a folution of ful. 
phat of ammoniac in the form of cryitals; but the other fatts, 
which accompany thefe fingular admixtures, have not been 
fufficiently algertained to juitify any attempt cqrrands iii 
a theory. ‘ 

The fulibility of falts by nig having been cxeatel of woe 
each particular article, we fhall here take a comparative view 
of this property. Two kinds of fufibility are diftinguifhable 
in falts; the one produced by the water they contain, and 
_ ealled the agueous fufion; the other, properly belonging to the, 
faline matter, and termed the igneous fufion. The aqueous fu~ 
fion depends entirely on\ the water of cryftallization being in 
fufficient quantity to diffolve the falt at a certain temperature. 
The cryftalline form then difappears, and the falt is really dif- 
-folved; a fat which is fufficiently proved by continuing the 
application of heat for a fufficient time to a falt of this nature, 
- fuch as fulphat of foda, borat of foda, fulphat of alumine, &c. 
which become dry, and no longer appear melted after the 
water of folution is diflipated. The apparent or aqueous fufion 
likewife appears to be independent of the true igneous fufion, 
from the circumftance of this laft appearing in all thofe falts 
which are fufceptible of the other. .When muriat or borat of 
foda, for inftance, have pafled the aqueous fufion, and become 
dry, they may be again melted by a ftrong heat. The true 
igneous fufion is not produced in all falts by the fame degree 
of heat; there are fome that melt as foon as they become red, 
as nitrat and muriat of foda; others require a moft violent de- 
gree of heat to fufe them, as the fulphats of potath and foda. 
Laftly, There are others whofe fufibility is fuch, that they 
communicate the fame property to the moft refractory bodies ; 
- inthis manner it is that fixed alkalis combine with and melt 
quartz, fand, and all other filicious earths which are not fufi- 
ble alone. Thefe faits are called fluxes from this property, 
and becaufe they are ufed to facilitate the fufion of earthy and 
metallic fubftances.. We have elfewhere remarked, that vola- 
tility. is the extreme of fufibility ; 5 and we may here add, that 
all faline matters are more or lefs volatile, no falt being fuffi- 
ciently fixed, to. -withitand the action of a violent heat. Thus, 
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fulphat of potafh and muriat of foda are fublimated. into Vas 
pour when expofed to a very high temperature. 
Phe alterations to which crytftallized falts are fubje& ir ex- 
polure to air, are not all alike. Some experience no fenfible 
change; others lofe their tranfparent form, either gradually 
becoming fiuid with an increafe of weight, or becoming pul- 
yetulent by the lofs of a part of their mafs.. The firlt of thefe 
whanges is called deliquefcence, and the latter efflorefcence. | 

The phenomenon termed deliquefcence, | takes its name from 
the faline matter becoming liquid: it is likewife faid that a 
Jalt falls into deliguium, when it melts in this manner by the 
conta& of air. It appears to be the confequence of a true 
elective attraGtion, which is ftronger between the falt and the 
water, than between the latter and the air of the atmofphere. 
All falts do not deliquefce with equal rapidity, nor attra@ equal ® 
quantities of water from the atmofphere. Fixed alkalis, am- 
| moniacal gas, muriatic acid gas, and concentrated fulphuric 
acid, feize the water of the atmofphere, and render it very 
dry, by abforbing more than their own weight of that fluid. 
The appearance is more efpecially remarkable in fulphuric 
acid congealed by cold, and dry potafh. -Thefe two falts firft 
become foft, and foon acquire a denfe fluidity fimilar to that 
of certain oils, which has eccafioned the firft to be called oi] of 
vitriol, and the fecond oil of tartar; though thefe names are far 
from being fignificant, and may lead beginners into miftakes 
Others, though not fo greedy of moifture, neverthelefs attra 
it very flrongly ; as for example, calcareous nitrat and muriat, 
nitrat, and muriat of magnefia. Lafily, There are fome which 
become flightly moift, and do not completely deliquefce ; fuch 
as nitrat of foda, muriat of potath, fulphat of ammoniac, &c. 

_ Efforefcence was fo denominated from the falts, which are 
fafceptible of it, becoming covered with a white fubftance fimi- 
lar to that which is known in chemiftry by the name of flowers. 
This property is the reverfe of deliquefcence ; for as that hap- 
pens by the decompofition of the humid atmofphere, by the 
ftronger elective attraction of faline cryftals for moifture ; fo 
on the other hand, in efflorefcence the faline cryftals are de- 
compofed, becaufe the air has a ftronger affinity with water 
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than thofe cryftals have. ‘Efflorefcence i is, therefore, a lofs of | 
the water of eryftallization, in.confequence of which the falts 
lofe their tranfparency and. confiftence, and become lighter. It 
is of importance to be obferved, that faline. cryftals which ef- 
florefce, are fubje@ted to the fame alteration as would be pro- 
duced by fire in a much fhorter time; that is to fay, they are 
flowly calcined, and lofe exa@ly the fame weight as drying by 
heat would deprive them of: to this we muft likewife add, 
that efflorefcent falts are of the moft foluble clafs which cryftal- 
lize by cooling their folutions. 
-. Efflorefcence, like deliquefcence, is a property which great. 
ly varies in the feveral neutral falts. Some falts, fuch as ful- 
phat of carbonat and foda, readily efflorefce, and continue to 
_ fall in pieces, till the whole becomes a fine white powder; and 
as they lofe by this means half their weight, it may be con- 
cluded, that their property of efflorefcing fo completely, is 2 
confequence of a large quantity of water which enters into 
their cryftals: and in faét, we. find that falts which efflorefce — 
very little, fuch as borax, fulphat of alumine and magnefia, 
do not contain fo large a quantity of that fluid in their cryftals. 
If eflorefcence depend on a ftronger eleétive attraction, between 
air and water, than between water and the falt, the phenome- 
non will take place more readily and effe@tually when the at- 
mofphere is very dry, while air loaded with moifture will not 
have the fame ation on them. This affertion may be con- 
firmed, by fprinkling a fmall quantity of water on cryftals 
capable of efflorefcence ; for the atmofphere feizing this water, 
and becoming faturated, does not aét-on, or alter the cryftals ; 
but if this operation be not repeated from time to time, the 
air combines with the water of cryftallization, and the efflor- 
efcence takes place.. This is daily obferved by druggifts, who — 
find it neceflary to moiften fulphat of foda or Glauber's falt with 
a {mall quantity of water, that the form of the wey tiate may 
be well preferved. | 

The diffolution of falis in water, is a phenomenon which 
highly deferves the attention of chemifts. Some perfons hav- 
ing obferved that this is effe&ed without any fenfible motion 
or effervefcence, fuch as accompanies the folution of metals in 
acids, have propofed to diftinguith the latter by the word /oly- 
v1 
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tion, and the former by that of difélution. But. there is nd 
difference in the fenfe of either of thefe terms; and the mu- 
tual action of acids and metals being entirely different from 
the folution of falts in water, and depending on peculiar caufes, 
hereafter to be explained, no advantage would be derived from 
this diftinction.. The folution of falts in water has been con- 
fidered by fome philofophical chemifts as a fimple mechanical 
divifion of the faline particles; but there is an intimate pene- 
tration, which takes place between thefe two bodies, attended 
with a change of temperature; and it feems that a true com- 
bination takes place between the falts and the water, which 
can by no means be explained, on the fuppofition of the faline 
‘particles being fimply divided. This 1s proved, not only by 
the change of temperature, but likewife by the practicability 
of feparating any falt from its folution, by the addition of an- 
other; as potath precipitates fulphat of potafh, and carbonat 
of lime, from waters which hold them infolution. The pre- 
cipitations of falts by each other are far from being all known ; 
and the fcience of chemiftry would. derive great advantage 
from a connected feries of experiments on this fubje@. It 
may be obferved, in the particular hiftory of each ‘faline fub- 
ftance, that they all poflefs different degrees of folubility, from 
conftant fluidity, fuch as exifts in the fulphuric and nitric 
acids, to almoft perfect infufibility ; as fulphat of barytes. Many 
chemifts have publilhed tables of the different folubility of 
falts ; but thefe tables will be inaccurate and imperfed, till ex. 
_ periments have been fufficiently multiplied to eftablith the exa& 
proportions between the different folubilities. We muft here 
add, that all fimple falts, whether alkaline or acid, conftantly 
produce heat, when diflolved in water; whereas cold is. always 
produced during the folution of neutral falts. The meafure of 
thefe changes of temperature is not well afcertained in all kinds 
of falts, but this phenomenon is more attended to at prefent 
than formerly. It will doubtlefs lead the way to valuable dif- 
coveries: we already begin to perceive certain truths, whofe 
exiftence was formerly not fo much as fufpected. For example, 
when we obferve, that neutral falts, which produce the great- 
eft cold in their folution, as fulphat of foda, nitrat, muriat of © 
ammoniac, are much more feluble in hot than in cold water, 
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May we not conclude, that this folubility depends on the water 
then poffeffing a moré confiderable quantity of heat, which it 
ig neceflary they thould abforb, to become melted, and take 
the liquid ftate ?: This excefs of heat, being eafily carried off 
by the air and futrounding bodies, a part of the falt is preci- 
pitated in the cryftalline form during the cooling, 9° 


CHAPTER XIII. 


CONCERNING THE ELECTIVE ATTRACTIONS WHICH TAKE PLACE 
BETWEEN THE SEVERAL SALINE SUBSTANCES, 


"Tue difcoveries made in confequence of the numerous expe 
riments made by chemifts, on faline matters, fince the middle 
of the prefent century, have fhow#d, that faline fubftances have 
very different degrees of affinity, or elective attraction, among 
‘each other. Geoffroy is the firft who compared them; but 
later difcoveries have fhown, that his table contains many er- 
rors. Bergman has corrected them, and has added a much 
greater number of eleftive attractions between all the falts ;. 
however, on confulting the feveral articles of the table of this 
celebrated Swedith chemift, we find that many of them aie not 
yet eftablifhed on a fufficient number of acturate experiments, 
and that he himfelf acknowledges their uncertainty. “Without © 
extending the theory of elective attractions to fo large a num- 
ber of bafes as Bergman has done, we fhall. confine ourfelves 
to the prefent ftate of chemiltry, in our examination of the 
affinities which are exerted between thofe faline matters, whofe 
nature and properties are beft known. | 

‘Among the fix fpecies of acids we have examined, the ful. 
-phurie appears to be the flrongeft in its elettive attractions ; 
that is to fay, it deprives other acids of moft of their alkaline 
or falino-terreftrial bafes. Thus it decompofes nitrats;, mus 
riats, fluats, borats, and carbonats, by difengaging their acids. © 
_ The nitric acid in general occupies the fecond rank, yielding 
the alkaline bafes to the Sa id acid, but Ade ae the cenit 
following acids of them. 
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To fhow the different affinities which obtain between the - 
| mineral acids and the faline bafes of the fame kingdom, to the 
beft advantage, we hall exhibit them in the order or arrange~ 
ment of Bergman; by confidering, 1ft, Each acid, with refpeét 
to the different bafes it can unite with ; ad, Each alkaline 
matter, with refpeét to the acids which faturated it, and the 
degree of adhefion with which it unites to thofe falts, 
I. The eleétive attra@tions of the fulphuric acid, for the dif- 
ferent bafes, are difpofed, by Bergman, in the following wish sie 
beginning with that to which it moft ftrongly adheres. 


SULPHURIC Acw a 


Barytes. 
Potath ii phos 
Soda.’ 
Quick-lime. 
Ammoniac. 
Magnefia. 
Alumine. 


Though the nitric and muriatic acids have the fame order. of 


elective attractions for alkaline bafes, we fhall neverthelefs eX= 
hibit them. at Tins 


MRO - NITRIC AcID. 

Barytes. \ 
Potath. 

Soda. 

Quick-lime. 
Ammoniac. 
Magnefia. 

Alumine. 


- 
* * 


ih : 
* We have already exhibited the order of the affinities of acids, with the bafes, 
in the hiftory of each ; but we think proper to reprefent them here in columns, as 


is ufually done in tables of ) affinities, that Hey may be’ feen and compared on in- 
Spection, Fy 
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Mouriatic Acip. 
' Batytes. 
Potath. 
_ soda. 
Quick-lime, 
Ammoniac. 
Magnefia. 


Alumine, 


Barytes has therefore a ftronger affinity with the fulphuric, 
nitric, and mutiatic acids, than every other bafe, and decom- 
pofes all the neutral falts formed by thefe acids, and other al- 
kaliné matters. - Bergman. places magnefia. before ammoniac, 
becaufe, he affirms, that this falino-terreftrial fubftance  de=« 
compofes ammoniacal falts. We muft obferve, that ammoniac 
decompofes magnefian {alts more. completely.; in fact, all the 
magnefian is not precipitated by this alkali, the uid retaining 
in folution mixed or triple falts, formed by the union of the 
magnefian* with the ammoniacal falts.. We apprehend, not- 
withftanding our refpeé&t for the authority of Bergman, that 
there is a ftronger elective attraction between the acids and 
ammoniac, than between the fame falts and magnefia, becaufe 
the latter, though it difengages a {mall quantity of ammoniac 
from ammoniacal falts in the humid way, does not decompole 
them by diftillation ; and for that reafon we have placed am- 
moniac before magnefia, and think the correCtion is neceflary 
to be made in Bergman’s table. — 

Il. The cleétive attraétions of the five acid for alkaline 
bafes, are very different from thofe of the three foregoing. 
Alkalis yield this acid to lime, and two other falino-terreftrial 
fubftances. . A folution of barytic fluat.in hot water is preci- 
pitated by lime-water, which immediately forms calcareous 
fluat.. The fame thing happens with other fluoric neutral falts ; 
lime feizing the acid as the eighth column\of Bergman's, table, 
_ arranged hereunder.denotes. ...  — —2n- nel ‘ 
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_ Frvortc Acip.. 


Quick-lime. 
‘Barytes.°° 07> | 
Magnefia. | a * 
~ Potath. * Set 
Soda. - 
. Ammoniac. . <e, 
- Alumine. | 

The fame phenomena take place by the dry way ; for cal- 
careous fluat is not decompofed by pure and -cauftic fixed al- 
kalis, though it is by the carbonats of -potafh and foda. 

III. Bergman, in his tenth column, exhibits the affinities of 
the boracic acid, in the fame order as thofe of the fluoric acid 5 
becaufe, when borax is heated in water-with quick-lime, the 
latter feizes its acid, forming the fcarcely foluble calcareous 
borat, and leaves the foda in a ftate of purity. As to the other 
bafes, he has difpofed them by analogy, and confiders the dif- 
pofition as nothing more*than a probable conjecture grit 


tx 


BoRderc:Acipdssla- 3240s iy 

Quick-lime. | silat, | ie: 
~ Barytes. Ieee Re oe | 

“Magnefia. 

\ Potafh. 
. Soda. 
| .. Ammoniac. 

ni Alumine. 

' | JV. The eleGtive attra&tions of the carbonic acid are fome- 
what different from thefe. It adheres more ftrongly to barytes, 
and after that to lime, than to any other fubftance. Its com. 
bination with magnefia is likewife deftroyed by ammoniac, as _ 
Bergman’has proved by accurate experiments. The following 


* Quod idem accidat cum alkali vegetabili, acido boracis faturate, hactenus 
tantum probabilis eft conjectura, eque ac terre ponderofx, et magnefiz pofitura. « 


\ 
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extract of the twenty-fifth column of the table of this cele- 
brated chemift, exprefles the order of the attractions of the 
carbonic acid for the feveral faline bafes. 
|  CarBonic AcrD. 

Barytes. 

Quick-lime, > 6 
- Potath. yi Soot ah 
~ Soda. 

Magnefia. 

Ammoniac. 

Alumine. 


V. The feven earthy, or alkaline bafes, whofe combinations 
with the mineral acids we have examined, have different-elec- 
tive attractions for thofe acids, when compared together ; five 
of them, namely, the two fixed alkalis, ammoniac, lime, and ~ 
alumine refemble each other in the order of their affinities. — 
All the five adhere to acids in the following order; the ful- 
_phuric, nitric, muriatic, fluoric, boracie, and carbonic acids ; 

but barytes and magnefia have different affinities from the fore- 
going, though they agree with each other. | 

Bergman difpofes the eleCtive attraétions of barytes and 


magnefia, with refpect to. the mineral acids, in the Jobawming 
manner, — 


es 


BaryTEs aND MaGNEsia, 
Sulphuric acid. 
_ Fluoric acid, 
’ Nitric acid. 
~ “‘Muriatic acid, 
. “Boracic acid. 
oh Biege? © 'Carbonic acid, 


There is no difference between this order of affinities, and 
that of ‘the other five bafes, except that the fluoric acid is be- 
fore the nitric and muriatic acids, which fhows, that the bas 
weal and magnefian nitrats and muriats, are decompofed by the - 
| G ij 
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fluoric: acid ; while the barytic and- ‘mhagnefian fluats do’ — 
yield 1 their-bafes to.the nitric. and muriatic acids. | 
VIL The ele@ive attractions we have exhibited, thow the 
order of fimple decompofitions, which take place on the mix- 
ture of three faline bodies:; ; but at is equally neceflary that the 
chemift fhould attend to the double affinitiess or decompofitions 
which take place when four fubftances are mixed together. 

It muft be recolle&ted, that by double. affinity 1s underftood 
a combined force, by virtue of which, a compound of two 
bodies, which cannot be feparated neither by a third nora 
fourth body, prefented feparately, is neverthelefs -decompofed 
with the greateft facility, when the’ two laft are combined to- 
gether. This double eleGtive attraction is very often exerted 
between, neutral falts. In this manner itis, that the fulphat, 
nitrat, and muriat of Troe, are not decompofed. by ammoniac, 
or by the carbonic atid alone ; becaufe the firft of thefe bodies 
has a lefs affinity than lime with the {ulpburic; nitric, or mu= 
riatic acids, while the fecond has a lefs affinity than lime with © 
the fame acids: but when a compound of ammoniac and car- 
bonic acid is prefented. to thefe calcareous falts, the. adhefion. of 
their’ principles will be deftroyed. I have fhown, in the firft 
volume of this work, where affinities are,generally. treated of, 
that the caufe of this phenomenon might be explained, by ita 
fuming numbers to exprefs the different degrees of elective ate . 
traction. “I have attempted to apply this idea to faline fub- 
ftances ; but as the nature and combinations of the fluoric and 
boracic acids are not yet well known, I have confidered only 
the fulphuric, nitric, muriatic, and. carbonic acids, with res 
fpeét to the faline mineral bafes. The numbers I have aflumed 
to exprefs the different degrees of adhefion to thofe bafes, are 
founded on the refult of fimple decompolitions. Tt muft be 
noted, that they are not perhaps accurately proportioned to 
the forces of affinity, but are chiefly defigaed to explain the 
caufe of double elective attractions. 

I thall, in this place, firt give a table of numbers, expref- 
fing the affinities of the four acids above enumerated,» with fix 
bafes:: Indo not comprehend barytes, becanfe its feveral faline 
combinations are ‘hot'-yet’ fufliciently known, - , After which, J | 
proceed to: exhibit thes Khown eficdis ‘of double aflinity among 


he. 
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neutral falts, according to the method of difpofition invented 
by Bergman, which I have already defcribed in the general 
chapter on Affinities. I muft here repeat, that in this ingent- 
"ots difpofition, to which I have only added, the numerical ex- 
preffion, the fum of the two vertical numbers, which ‘denote 
the divellent attractions, mutt exceed that of the horizontal 
numbers, which indicate the quiefcent attractions, © in ‘order 
hat a double decompofition may follow... 


TABLE of the Depress of yes rae Shiver F our Acids and 
Six Bafes, sale Ae in Byahibers. ny Sep aivenines: 


FIRST ol saps ‘, 


{ Potath equal to vi i 8 
The iene Sidu ETT A hg wv - 4 
acid has an : . a 
: uick-lime o - yf ed 36 
are ge ity 
combination | isa : came 
with agnefia “> “ ~ ~ 3% 
| | Alumine eine Cvs sleioL). 2 
: SECOND COLUMN. é 
ala DRY | { Potath equal t to - . mf 5. Sei yy 
The nitric acid ‘Soda ek ee i f oie 6 
has an affini- Quick-lime Bey - 7 ak we 4 
ty of combi- } Ammoniac  , - - eae pate Okee. 
L LAtmaine %e)-bibod oinmdgluhj 7 r 


THIRD COLUMN.\) 
A Sree Birt atin equal SO. cd onttidh vector ofl 46 
The muriatic ‘Soda i ewes ck ts ciety 


acid has an tes Ee ¥ % Es Reema 1 
affinity of¢< pepeenine 3 


eae mmoni be = ba im es 

combination Ammoniac a 

with ° Magnefia oe Re bs a mae I 
: Alumine m = ~ = n =i 
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bogs f FOURTH COLUMN. 


~ f Quick-lime equal to gi af ee | 
The ie ats Potafh 3 beet co i i 
. 


acid. has an 


° ; oda an * ‘ = ze vibes - 

affinity . of< at wile 9 hes MRT rat 
combination reggunsianene (WER: ee wey Sage h relies <3 
with Magnefia Se Mee Cee Pye Re 
[ Alumine - =e -— = _ 


TABLE of Ten Dasesnokeane by Donble: Affinity, which 
take place between feveral Neutral Salts, and are expreffed 
by N umbers, taken from the foregoing ‘Table. 

. “EXAMPLE Loo! 


Nitre. 


.  fPotah, 47 . Nitric: Acid. 
Pea % L 8. ‘piclinas 8 oes 43 2 ot beet Wang 
ghd Soe an bi 
oa 6 : 
_ Sulphuric Acid: 13 * : Linet & iy 
anne | 
~  Calcareous uae . a 


~ 


se Tees numbers denote the fums of the guise and divellent affinities, i 
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EXAMPLE W =” 
Marist of Potash. 


Muriatic Acid, 


Potash. 


Sailer ‘of | Calcanéoul 
actor 8 quien S afinities g 311 | “Madan, 
- j ; * 7 | 6 = J 
. Sulphuric Acid. 12 lame, 5 
Calcareous Sulphat. 


EXAMPLE IT. 


Ni itrat of Sodag..:. 


“if 


Nitric Acid. 7 


“ce Soda, 
Sulphat of 2 : Calesréouy 
| Nitrat. 


- Soda, off nities 4 Su 


My  guitent 


D divell. a 


‘USulphuric iNcid. 13. Lime«siail 
‘ 
MCalcareous Sulphat. 
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EXAMPLE IV. 


) Muriat of Soda, 


prods. yma 5 ‘Muriatic Acid.) | 
kid aia 7 or ; ‘ 
| : ae 
Glauber’ Ss i S Calcareous 
= Salt. 2 1, qHigees : ainites 3. 10 | Mutiat, 
LILES tL 
{Sulphovie Acid. 11 Lime. ary ay 
PS j~ 4g ADM Cha ef oem 
0 ee ea tala 
EXAMPLE V. 
Ammoniacal Sulphat, 
Pale, 
(Sulphuric: Acid. 4 “Ammoniac, ) 
a i 
‘Ss MO | ; 
S | Ammonia- 
Caleadebued = | cal carbo 
oO ea ~6 baby S ofr 3 36% % pat, or con- 
nine, 3 C $. “us pees § crete vola- 
pete ed s | tile‘alkali, 
; 3 
q Lime.,»:0.7 a“) Catbonie Avia.; 
; mee 
Caleateous Carbonat. 
f 
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JEXAMPLE Viv 


© Neamiéniacdl Niteat, “°2" 


+. L. ah i 
Bee £ Ada 
Ce 


Oe 
> 
> 
H 
B. 
3 2 


{Nitric Acid.” 


tes: 


iti 


d 


| Ammonia. 
peal Carbo. | 


Galea ous 8) ? t anc etuer e 
x ¥ \4 wii | 
i 


affinities 4 Ls 34 3 


mi 
- r 
aes ah 


OH | Ww cielo aff 


{ Lime, aor Carbonic ‘Acid. 


‘Caleareous Carbonat, 


EXAMPLE: Vil. 


Mutiat of Ammoniac. 


{ Muriatic Acid. Ammoniac.* * 


Calcareous | 


Mariat. 3 quifeent 


S apis #§ 32 bc 


wi fv ae + ics i 


me Rt er pen i he Tee 
[ Lime,o ocr. Carbonic Acid: 


i 


Caleateous Carbonat, 
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EXAMPLE VII. 


Magnefian Sulphat, or Epfom Salt. 
cen 
‘fSulphuric Acid. 33 Magnefia. 


4 
—_—- 
Magnefian 
Carbonat, | 
affinities 56 + poreffervel- - 
la cent Maga 


nefiar 


~ 


€alcareous 


“+ Sulphiat.y | » (8: Msafeent 


| divellent affinities 


Carbonic Acid. | 
CGalcareous Carbonat. 


Lime. 


EXAMPLE. IX. 


; Magnefian Nitrat. 


4 Nitric Acid. Magnefia, n% 


2 
hm 
Pid 
s : 
t 8 , ry ‘ ‘ 
Calcareous | s ‘Ae uie[cent 8 affinities 4 A itt Magnefiary i 
oNiteat. («+ alleent & affinities 334% Carbonat, 


% . 


| Carbonic Acid. 
Cem tia) 
Caicareous Carbonat, 
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_ EXAMPLE X. anp rast. 


_ Magnefian Muriat. 


eee 
Muriatic Acid. 1 Magnefia. 

Boye ete ice 
Calca S »  Magnefian 
erent ig afiiy S04 Mage 

4S . , 
: a | 
{ Lime. _ 4 Carbonie Acid. 
Oe ar 


Calcareous Carbonat. 


- Thefe ten examples of double affinity are not the only in. 
ftances of this kind of decompofition which takes place among 
the neutral falts we have examined. We have feen, for ine 
fiance, that barytic falts are not decompofed by potath, while © 
the carbonats of potafh and foda decompofe them ; that calca« 
reous fluat prefents the fate phenomenon. Thefe two kinds 
of double affinity, and perhaps others which are not yet known, 
among falts, are not reprefented in the foregoing table, be- 
caufe the eleétive attractions of barytes and fluoric acid are not 
yet fufficiently afcertained to be exprefled by numbers. When 
the neceflary inquiries have been made, thefe numbers will 
doubtlefs require to be changed, but the method will remain 
utichanged, and is capable of improvement only in point of 
accuracy: : | i Ae Bee 
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| ¢  SULPHAT OF AMMONIAC. 


a ee effects of heat on fulphat of ammoniac have been more accurately ob- 
ferved by Mr. Hatchet of London. In diftilling this falt by itfelf, he remarked, 
that a confiderable quantity of alkaline gas was difengaged. A white cloud of 
very ‘minute. gliftering. cryftals was formed, which quickly difappeared, and was 
followed by 2 great quantity of fulphureous acid gas and water. In this experi- 
ment, the falt was not only decompofed, but alfo a part of the ammoniac refolved. 
into its conftituent principles, A portion of the Waceeninss-iaes falt was fublimed 
into the neck of the retort. . 

The pice: acid gas, uniting with the alkaline gas in the receiver, formed 
the fulphite lof ammoniac, which appeared i in the form of the minute gliftering cry- 

ftals. ‘The gas which remained after this la feemed to poffeis all the 
properties of azotic gas. 

When fulphat of ammoniac was diftilled with allow oxyd of iron, pure ammo- 
niac came firft over, and afterwards fome fulphureous acid. ‘The iron was con- 
Verted, to the 'ftate of a'red oxyd, and mixed with fome fulphat of iron. 

Meio oxyd of zinc the refidue-was the fulphat of that metal. 

Minium triturated with fulphat of ammoniac immediately decompofed it like 
lime. or alkalis, Bud when cieed together, be retort sie pees tae of 
lead. | 
When native green re of copper was diftilled with fulphat of a ammoniac, the 
refidue. confifted partly of red oxyd, and fome.fulphat of the fame metal... ‘The 

ammoniac in this experiment \ came over in a concrete flate, by reafon of. the car- 
bonic acid contained in the green copper. Pbilof: Tranf. for 1796. p. 29. 

“» This falt is decompofed by phofphat of lime in the following manner: Bones 
éalcined to'whitene({s, pulverized,’ and well wathed in acetous acid, to diffolve the 
lime, or carbonat of lime, which may exift in the bones, are put into a folution of 

ulphat of ammoniac. After filtering the liquor, the prefence of phofphoric acid 
may be fhown by adding fome lime-water, which produces a copious precipitate 

of the phofphat of lime. “It holds alfo a {mall portion of the fulphat of lime in 

folution, as may be feen, by, pouring into it a folution of oxalat of potafh. But 
the greater part of the fulphat of lime remains on the filter with the undecom- 
pofed bone. This refidue, when dried, is found to weigh 0, 52 parts more than 
the phofphat of lime originally employed. See Seurn. Polytechnique, p.434.; Aann 
de Chem. Tom. VI. p. 37. Tom. XIl. p. 26. 


SULPHITE OF AMMONIAC. 


c This falt is formed by pafling fulphureous acid gas into concentrated liquid 
ammoniac. During this combination, a confiderable quantity of caloric is evolved. 


3 


NOTES ON CHAPTER VI. 7 LIT 


@n cooling, regular and tranfparent cryftals. ar depofited, but a portion of. the ful- 
phite of ammoniac {till remains diffolved in t e water. In order to procure this 
portion, the liquor is to be expofed to a gentle, heat. Ifthe heat be raifed too 
high, the falt will be evaporated; and if the evaporation be too. ne continued, 
it will be converted into fulphat of ammoniac. 

The ufual form of this falt is that efa fix-fided prifm, terminated by a hexahedral 
pyramid. Its tafte is frefh and poignant, leaving at laft an impreffion fimilar to 
that of fulphureous acid, Expofed to the air, it attracts humidity, bats it foon 
cryftalizes again. 

Enclofed in a proper apparatus, with oxygen gas, it abforbs in a few days that 
elaftic fluid, and is converted into fulphat of ammoniac.’ This combination takes 
place fooner when the falt is diffolved in water than «when it is expofed in its cry- 
ftallized ftate. To preferve it, therefore, it becomes necefflary to arts it’ up i im 
veffels to which the atmofpheric air has no accefs. 

. Water diffolves its own weight of this falt in the temperature of 10° of Reamur. 
Pacts the folution, if large qn be ufed, the lemiporstare will fink to 2° of 
the fame {cale. 

It is foftened and decrepitates in a brifk fire; but it does not melt in iis water 
of cryftallization, like fulphat ef ammoniac. Diftilled in a retort with a mereu- 
rial apparatus, it gives out a {mall quantity ef ammoniac and water, and is aftera 
wards wholly fublimed into the neck of the retort. The falt fublimed reddens 
the tincture of turnfole, and is capable of faturating a frefh quantity of ammo- 
niac. It has paffed in this operation, therefore, to the ftate of an acid fulpbite, 12 
confequence of the affinity of ammoniac for caloric, and of the fulphite of ammo- 
niac for the fulphureous acid. The fulphite of ammoniac is fo volatile, that it is 
impoffible to convert fulphat of ammoniac into the fulphure of ammoniac with’ 

. charcoal, as is the cafe. with the other fulphats; for the part of the falt which has 
been deprived of:a portion of its mie is inftantly volatilized in the form of 4. 
{ulphite. | 

Barytes decompofes fulphite of ammoniac either in the den or bey way. A 
folution of this earth produces a copious precipitate on being added to a folution 
of fulphite of ammoniac. This precipitate is known’ to be fulphite of barytes, 
from its being foluble in muriatic acid, from the effervefeence which it Aig 
and frem the odour of fulphureous acid which it exhales,. 

Lime produces nearly the fame effect with barytes, with this ditbiends, however, 
that the precipitate is lefs fpeedily formed. When the fulphat of ammoniac contains 
an excefs of \acid, the fulphit of lime is fometimes obtained in the form of epee 
tranfparent needle-like cryftals. 

Magnefia, in powder, decompofes fulphite of ammoniac by heat, and the ame 
moniac is difengaged in the elaftic form. This decompofition is alfo effected in 
the moift way, though more flowly, in aboiling heat. Ifvone fixth part of mag- 
nefia be added to fulphite of ammoniac, the magnefia will.in time difappear, and 
‘a great number of fmall fhining cryftals will be formed on the bottom of the vef- 
fel. ‘Thefe cryftals, which are almoft infipids, are little foluble in water, form a 
triple falt, compofed of magnefia and ammoniac united to fulphureous acid. 

Alumine and filex have no action on fulphite of ammoniac. 

All the mineral acids, except the boracic, decompofe this falt. ‘The decompofi- 
tion is produced with heat and effervefcence, The fulphureous acid gas which 

is difengaged does not precipitate barytes from its folution in muriatic acid. 

The nitric and oxygenated muriatic acids produce more complicated changes. 
When nitric acid is added to the fulphite of ammoniac, a mixture of fulphureous 


/ 
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acid gas, and nitrous gas, is difengaged, The liquor now precipitates barytes 
from its folutien in nitric acid, which proves, that while one portion of the nitric 
‘acid had united to the ammoniac, another portion of it had been decompofed by the 
fulphureous acid, which is by this converted into the paatp bir for the liquor 
contains fulphat and nitrat of ammoniac. 

Oxygenated muriatic acid produces the fame effotts, but in a different manner. 

’ The fulphureous acid which is difengaged ‘in this cafe, is feparated by the com- 

dination of the common muriatic acid and the fulphuric acid with the ammoniacs 
for the mixture contains fulphat and muriat of ammoniac. 

The tartarous, oxalic, and citric, are the only’ vegetable acids which decompofe 
fulphite of ammoniac, This effect is lowly produced in sign’ cold, ‘but more quickly 
in the temperature of boiling water. 

All the neutral falts with bafe of potafh, foda, or ammoniac, are not changed by 
this falt; but all thofe with earthy bafes are decompofed. 

‘Metailic oxyds produce changes in the fulphite of ammoniac fimilar to thofe 
which they produce in the fulphites of potafh and foda. The oxyds of zinc, irom, — 

»and lead, decompofe it in part by ae with i its ae while the ammoniac is dif 


4+} 
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engaged. 
Sulphite ts ammonia confifts, Pi oraua to Vauquelin, of 
Ammoniac, ' 29507 
Sulphureous acid, 60,06 
Water, 10,87 See Fourn, Polytech. P. A5 4+ 
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NITRAT OF AMMONIAC. 


@ Wanquelin remarks that effects fomewhat different take place when muriatic 
acid is added to the nitrat of ammoniac. The muriatic acts upon the nitric, takes 
from it a portion of its oxygen, and converts it into nitrous acid, Oxygenated 
muriatic acid is formed, and muriat of ammoniac remains diffolved in the water. 

By adding one part of muriatic acid to two parts of nitrat of ammonidc, a li- 
quor may be formed capable of diffolving gold. In this inftance, the decompofi- 
tion of the nitrat is produced in a fomewhat different manner. The oxygen of 
the nitric acid aéts immediately upon the gold, and the oxyd is diffolved, as foon 
as formed, in a portion of the muriatic acid. Nitrous gas is difengaged, and a 
muriat, of gold, and a muriat of ammoniac remain in the liquor. | By precipitating 
afterwards"this folution of gold with a fixed alkali, fulminating gold is formed, or 
the orat of ammoniac ; for the alkali not only decomapofes the muriat of gold, but 
the muriat ef ammoniac alfo; fo that in proportion as the oxyd feparates, it unites 
with the ammoniac, and forms the peculiar fulminating combination. See Sourns 
Polytech. Pp» 367-- « 

MURIAT OF AMMONIAC. 


€ This falt is not formed during the combuftion of the excrements, but feems 
rather to have pre-exifted in the dung and urine of thefe animals. It is probable 
that the muriat of foda contained in the plants on which thefe animals are fed is 
decompofed during the proceffes ef digeftion and aflimilation, and changed inte 
muriat.of ammoniac; for Chaptal obferves, that when animals live on frefh vege- 
tables, their dung affords no muriat of ammoniac; but that in winter, on the con- 
trary, when they are fed on falted herbs, it affords a great quantity. The muris. 
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atic acid ee UNeG unites with the ammoniac that is conftantly formed in the 
animal economy, and the foda remains in combination in the animal humours; 
which always contain a quantity of it, particularly i in combination with phofpho- 
ric acid, which feems alfo to be an animal produc. 

There are feveral works for the manufacture of {al ammoniac, in. which this 
falt is formed, by diftilling all kinds of animal fubftanices in furnaces which ferve 
inftead of large retorts, and by mixing the aqueous product, impregnated with 
carbonat of ammoniac, with the mother waters of the faline fprings of La Meurth, 
Jura, Mont Blanc, &c. which contain the muriats of lime and magnefia. A.dou- 

_ ble decompofition takes place, in which the muriatic acid unites with the volatile 
alkali and the carbonic acid to the lime and the ‘magnefia. The two latter coms 
binations being infoluble in water, are precipitated, while the. muriat of ammo- 

_ Niac remains diffolved. This liquor is evaporated to drynefs, and the falt fub- 
limed into earthen veffels, which, by opening into two pieces, facilitate the ex- 
traction of this falt. 

At Franciade they combine the muriatic acid difengaged from muriat of foda 
by fulphuric acid with the product of animal matters diftilled; dans les twyaum de 
jenie. See Journ. Polytech. p. 411. i 


NOTES ON CHAPTER VII. 


SULPHITE OF LIME. 


£ The form of fulphite of lime is that of a prifm with fix planes, terminated by 

a very long pyramid. It has little tafte at firft, but when kept for fome time in 
_ the mouth, it imparts a manifeftly fulphurcous tafte to the tongue. This falt is ve- 

ry infeluble in water, but it becomes foluble by excefs of acid. It is obtained in 
the cryftallized ftate, by expofing its folution in fulphureous acid to the air. The 
acid is diffipated, and the falt left behind in a flate of purity. 

Earytes is the only earth which decompofes it. 

Heat converts it into a falphat, by depriving it of a portion of its fulphur, 

The mineral acids decompofe it like the other fulphites. 

Alkalis do not produce any change in it. , 

Alkaline carbonats, phofphats, and fluats, are the only falts which decompofe it, 

It paffes very flowly to the ftate of fulphat, by expofure to the air. 

The greater part of metallic folutions decompole it. 

Sulphite of lime confifts of 


\ 


Lime, om Baie ag 
Sulphureous acid, 43 
Water, 5 See Fourns Polytech. p- 455. 


a a 
NITRAT OF LIME. ' 
2 As the oxalic acid takes the lime from every other acid, and forms with it 
an infoluble compound, we ufe it as a’ tet of the prefence of lime, either free or 
» an the ftate of combination. 


snogreta _ MURIAT OF LIME. | 
h Carbonat. of ammoniac alfo produces a decompofition of muriat of lime, 
"This feems contrary to what has already been faid, that the carbonat of lime was 
‘decompofed bythe muriat of ammoniac, though in fact there be no copiaciction, 
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for the firft effect is produced only in the cold, and through the medium of water, 
the latter decompofition is produced in the dry way, and in a high tempera- 
ture. In this laft cafe the affinities are changed, the caloric tends to unite with 
the carbonic acid, and to feparate it from the lime ; ; the lime, on the other hand, 
acts firongly on the muriatic acid, and weakens its affinity for the ammoniac, 
while the carbonic acid attraéts the ammoniac, and is volatilized along with it. 
It is from the union of thefe different forces that the change in the equilibrium of 
the principles of thefe falts, and their reciprocal decompofition proceeds, In men- 
tioning the degrees of affinity of bodies for each other, it is neceMlary always te 
attend to the degrees of temperature. See Fourn. Polytech. p. 414. 
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SULPHITE CF MAGNESIA, 


i This falt is clear and tranfparent. Its form is that of an elliptical tetrahedral. 
Its tafte is mild and earthy at firft, but it afterwards becomes fulphureous. 

It foftens by the fire, fwells and becomes dudiile like agum. It lofes about 

a's of its weight by drying. By continuing to heat it after it has loft the water 
ef cryftallization, the fulphurgous acid is difengaged, and magnefia almoft pure re- 
mains in the retort. 

Sulphite of magnefia i is not very foluble in water, but it becomes fo by excefs 
of acid; and this folution, expofed to the air, cryftallizes very readily, by lofing its 
excefs of acid. 

It becomes opaque in the air, and is gradually changed into a fulphat, but this 
requires a long time. 

Fixed alkalis, lime, and barytes, decompofe it completely. Ammoniac produces 
only a partial decompofition, fo that a triple fait is formed. é 

Alkaline and earthy falts, thofe of alumine excepted, decompofe it alfo. Mine- 
ral acids and metallic folutions produce upon it the fame effccts as upon the other 
{ulphites. : 

" Sulphite of pend confifts of 
Magnefia, - 16 
Sulphureous acid, '39 
Water, = 45 See Fourn. Polytech, 


NITRAT OF MAGNESIA, eg 

k When expofed to the fire in clofe veffels, oxygenous gas is firft difengaged, 
gnd afterwards vapours of nitrous acid; but undecompofed, nitric acid foon begins 
to come over, and leaves the magnefia pure in the retort. This decompofition 
requires only a very moderate degree of heat, a circumftance which fhows that 
the elements of nitrat of magnefia have only a weak affinity for each other. 

Nitrat of magnefia is only in part decompofed by ammoniac, and a triple falt is 
formed, which Fourcroy firft obferved, and which he terias ammoniaco-magne= 
fian’ nitrat.' This falt confifls, according to Bergman, of 27 magnefia, 43 nitric, 
and 30 water ; but this is not to be depended on ; for it is. impoflible to feparate 
the water of eryftallization, without difipating a portion of the nitric acid. See 
Fourn, Polytech. p. 381. 
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SULPHAT OF ALUMINE, 


i The addition of a certain portion a alkali is now fiscoeon to be neceflary to 
the formation of alum, ‘The neceflity of this addition had been known for a long 
time in the manufacturing of this fubftance; but it was conceived, that the only 
ufe of the alkali was to faturate the excefs of acid. Bergman, however, had re 
marked, that the addition of foda or lime did not promote the cryftalization of 
alum when ufed as fubftitutes for potafh and ammoniac. He did not, however, 
feem to know that the potafh entered into the formation of the alum. This cu- 
rious fact was fully afcertained by the experiments of Vauquelin.. He found, that 
' the addition of the fulphat of potafh was equally efficacious in promoting the 
cyrftalization of alum with the potafh itfelf, and that the fame effe& was pro. 
duced by the fulphat of ammoniac. 

Bergman had alfo obferved, that not enly the common alum, but alt the Ro- 
man, when decompofed by ammoniac, afforded a fmall quantity of fulphat of 
potafh. In analyfing the different kinds of alum, Vauquelin found that they all 
contained fulphat of potafh, or of ammoniac, and frequently both of thefe fub- 
flances at the fame'time. 100 parts of alum was found to confift of | 


Sulphat of alumine, = - 49 
Sulphat of potafh, F mh ”] 

Water, F . 4 Bae | 

100 


: OATH ; ) 

Vauquelin prefers the addition of the fulphat of potafh to the pure potash, not 
only becaufe it is cheaper, but alfo becaufe it will not, like the pure potath, decom- 
pofe any portion of the fulphat of alumine. The alum of commerce, therefore, is not 
to be confidered as a fimple binary compound, but rather asa triple, and fometimes 
a quadruple falt. From this circumftance Vauquelin diftinguifhes feven. different 
combinations of fulphuric acid with alumine. The firft is the pure fulphat of alu- 
mine. ‘This falt, which is aftringent, cryftallizes i in Biases, and is foluble in water, 
has not yet been defcribed. 

2. Acid fulphat of alumine, with excefs of acid, It differs from the former only 
‘by giving a red colour to,the blue vegetable infufions. Like the former, this falt 
has not: been defcribed. 

3. Saturated fulphat of alumine and potaf. Pitas is ie alum of chemitts faturated . 
with its own earth»—-It-is-pulverulent, infipid, infoluble in water, incryftallizable 
and capable of being converted into true alum, by the addition of fulphuric acid. 

4. Acid fulphat of aluming and potafe.. This fale, which is eafily oe nite hasa 

ftrong refemblance , to. common alum. ™ 

Ss Acid  fulphat of: alumine and ammoniac. This rabibance, which i is ‘cally prepared 


in the laboratory, polfeffes all the properties ‘of: alum, iow. be 
- 6. Acid nee of alunine, pote, and amnioniac. Nes his i is’ + Ae common alam of the 
fhops. rH ty yd arts 


ye ae A 


a little more potath to the alum than is “neceffary for its ‘Grdinaty cnyitaltaton 
Anftead of octahedral ccryftals, i it afforded , a. falt under the cubic form, See. Ann. de 
Chew, Tom. XXIL Ps 258, 280; SX, LPs 2225 5 “XXIV. 2p. 3983, XXV r. Bs 107, 
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PYROPHORUS. 


#m It appears from the experiments of Scheele, that alum affords pyrophorus on- 
Jy in proportion to the quantity of fixed alkali which it contains, or in proportion 
to the quantity of alkali obtained from the combuftion of the carbonaceous fubftance 
employed. Aluminous earth does not appear to be eflential to the formation of py- 

_ rophorus, for it may be fermed by burning a mixture of equal parts of Glauber falts 
and meal, four parts of fulphat of potash with five of meal, equal parts. of potafh 
and meal with one-fourth of fulphur; or, according to Bergman, one,part of mi 
neral alkali witha fourth of fulphur, and one-third of charegal powder ; or, ac+ 
cording to Scheele, fulphat of potath calcined with three parts of charcoal powder. 

_Pyrophorus, according to the experiments of Layoifier, diminifhes the volume 
of atmofpheric air from 160 to 724. The diminution of the air. by the combuf- 
tion of this fubflance, had before this been obferved by Bier -and confirmed by 
Prieftley. 

Oxygen gas was reduced to one-feventh of its: icles by eotabsifticn with py- 
rophorus, and when the remainder was wafhed with lime water, andinflamed 
anew, only a very {mall portion of the original volume remained undecompofed.; 

Prieftley obferved that pyrophorus inflames, but more ‘weakly in nitrous gas 
than in atmofpherical’air. In this experiment the nitrous gas was diminifhed 
about one half its volume. él eae ” p warped et “ii 
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| SULPHITE OF ALUMINE 
[After “ infoluble in water”, p. 66. 1. 4. from the bottom.] 


n Is infoluble in'water, but it becomes abundantly fo by excefs of acid. Its foe 
iution does not cryftallize by contact of air, but it becomes a ductile and foft mafs. 
- Fire difengages the fulphureous acid. All the alkalis and earths decompofe it, ag 
do alfo all the mineral acids. “It confifts of 

Alumine, = 44 
Sulphureous acid, 32 
Water, =. 24 


‘NITRAT OF AL a | 
[Inline sth, p. 67.} se ; 
PA moins heat decompofes this falt, without. soleil the nitric wie It 


is always lightly acid, whatever ie be the Seren of sano stig ta 
Ls sje it. . wid 


GLUCINE. 


[At the end of Chap. IX A 
q Vauquelin has divonctell anew earth in his analyfis of the beril, to which he 
has given ‘the name of glucine, that feems to have many properties in common with 
alumine. The folution of this. earth, however, i in carbonic acid, does not, like that 
of alumine, afford alum. by the addition of fulphat of potath. “This circumfance 
induced Vauquelin to compare thel¢ two earths together, under a great many 
different points of view. 


*, 


a This note ought to have eh inferted in line 3d, page 66. The reader is re. 
quefted to infert the references te the following notes, which have been omitted in 
the text by accident.” 
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Experiment 1. He diffolved, feparately, equal quantities of alumine and the 
earth of beril in nitric acid to perfect faturation. ‘The falt which refulted from 
the combination of the edrth of beril with nitric acid, did not feem to be fufcep- 
tible of cryftallization, it powerfully retained its humidity, and, in drying, formed 
a kind of ductile pafte, which attracted humidity ftrongly ; when expofed to the 
air, its tafte is very fweet at firft, and afterwards aftringent. 

2. Nitrat of alumine cryftallizes alfo with difficulty, but it does not attract hu- 
midity with fo much avidity ; its tafte is not fweet, like that of the nitrat formed 
with the earth of beril. 

The nitrat of alumine, mixed with a folution of nut galls in alcohol, was not 
_ precipitated ; the liquor acquired a flightly greenith colour, and loft a little of its 
tranfparency. At the end, however, of fome hours, a greyifh precipitate WASRE 
duced by diluting the liquor with water. 

The nitrat of the earth of beril, mixed with the fame reagent, afforded i imme. 
diately a flaky depofit of a brown yellow colour. 

3. Nitrat of alumine, mixed with oxalat of potath, produced immediately a pre~ 
sipitate in the form: of very copious white flakes, which collecting at the. bottom 
of the veffel, left the liquor quite clear. 

4. The nitrat of the earth of beril, with the fame reagent, did not exhibit the 
fmalleit appearance of a precipitate, even after fone days. 

5. Nitrat of alumine, mixed with tartarite of potath, occafioried an dihiediate 
flaky depofit, and the fupernatant liquor became colourlefs. 

6. Nitrat of the earth of beril, ‘with the fame nrApeny exhibited no: fign of pre- 
éipitation, even after feveral days. ¢ 

4. Nitrat of alumine, mixed with a folationaf phofphat of foda, afforded a fe- 
mi-tranfparent gelatinous precipitate, which was depofited very flowly. 

8. Nitrat of the earth of beril formed alfo a precipitate with the fame reagent, 
but it wag lefs gelatinous, and lefs Banbetrats ; it was alfo more e tpeedily depo- , 
fited. 

9. Nitrat of alumife, mixed with very pure pruffiat of potath, inflantly afford. 
ed a very copious whitith precipitate, which became greenifh at the end of fome 
hours. . 

ro. Nitrat of the earth of beril, with the fame reagent, produced no precipitate 
even at the end of feveral days. 

ri. Nitrat of alumine, mixed with a faturated folition of potafh, produced a ge= 
latinous femi-tranfparent mixture, which was foon filled with a mene of gafeous 
bubbles that raifed it to the top of the liquor. | 

12. Nitrat of the earth of beril afforded a flaky precipitate with the fame re- 

. agent, which was not filled with bubbles ike the former, nis which fell to the 
bottom of the liquors 

13. Nitrat of alumine, mixed with a foliation of cauftic potath, afforded a gela- 
tinous depofit, which was diffolved by an excefs of alkali, 

t4. Nitrat of the earth of beril, treated with the fanie reagent, formed 3 fmilar 
depofit ; but a greater quantity of alkali was neceffary to diffolve it. 

13s Nitrat of alumine, mixed with a folution of carbonat of amumnoniac, forms in 
it a precipitate which an excefs of alkali does not diffolve, 

16. Nitrat of the earth of beril, mixed with the fame reagent, gave alfoa preci 
vipitate ; but an excefs of alkali diffolved it conipletely. 

| Bee Aan, de Chem. Tom KXVL. p. 155, 359: 
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NOTES ON CHAPTER X. 


SULPHAT OF eae 


[In line 22d, p.72.] 

¥ In the preparation ef pure barytic earth, Vawquelin sieket the nitric to the’ 
muriatic acid. The nitrat of barytes is afterwards decompofed by expofure to the 
fire. Ifthe earth obtained in this manner be ufed for the preparation of the mu- 
riat of barytes, it is better not to add to it directly the muriatic acid, but rather to 
decompofe by it the muriat of foda. ‘The muriat of barytes will cryftallize, and 
leave the alkaliin a ftate of caufticity, The alkali may be i Heat gG by adding 
to it carbonic acid. ourn. de Phyf- 1794, p. 297. 


SULPHITE OF BARYTES. 
[In line 20th, p. 73-] 

$ This falt does not cryftallize. It has no fenfible tafte, and is completely in- 
foluble in water. Neither is it, like the other earthy ssn rendered foluble by 
" excefs of acid. 

Fire changes it into a say) aa ‘This effe& is very flowly produced by the ae- 
tion of air. 7 

‘It isnot decompofed by any alkali or earth. 7 . 

Acids decompofe it. , ‘ . 

Alkaline carbonats are the only neutral falts which canigetg it. 

It confifts of 


Barytes, - 59 
Sulphureous acid, 39 . 


Water, - 2 


NITRAT OF BARYTES. 


[in line 2d, p. 74.] 

t Vauquelin remarks, that the tafte of this falt, like moft of the eheitiiaasiitee of 
barytes, is piguant and metallic. Its form is that of a particular o@tahedron. Ten 
er twelve parts of cold water are required to diffolve it. Warm water diffolves 
a much greater quantity, fo that a great part of it cryftallizes by cooling. 

The decompofition by heat affords barytes in a purer ftate than by any of the 
ordinary proceffes. In this ftate the barytes is of a greyifh colour, and has a cau- 
ftic tafte, much ftronger than that of lime. Cold water diflolves 0,04 of its weight 
of this earth. Its folution, expofed to the air, exhibits a pellicle like lime-water. 
It is rendered turbid by air expelled from the reed and forms a wey copious pre- 
cipitate with fulphuric acid. 

This folution, reduced in clofe veffels by evaporation to bieponeetts of its volume, 
ts not difturbed, but affords, by cooling, very beautiful tranfparent cryftals. Thefe 
cryftals efflorefce when expofed to a air, and acquire the property of effer- 
vefcing with acids. The great aa and ealy cryftallization of the barytes, 
are ‘very remarkable. 

This earth, expofed to the air, is reduced to a powder, white, and oh ate 
fine, which occupies a fpace four or five times its original volume. 

When we add a few drops of water to this carth, a ftrong heat is inftantly pro- _ 
duced, vapours rife,and the earth falls into a white fhining powder of four or five 
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times its original volume, Ifa fufficient quantity be added to form a pafte, it be- 
comes white, and {wells; but it aflumes, in cooling, the hardnefs of a ftone. This’. 
method of obtaining barytes i in a pure ftate, is to be preferred to that of calcining 
carbonat of barytes. 

_ Pruffiat of potafh, when added to a folution of this falt, produces an dateiltiate 
decompofition. But the-nature of the falt which is formed, has not yet been ex- 
amined. See Fourn. Polytech. p. 380. 


MURIAT OF BARYTES. 
[In line 13th from the bottom of p. 7 5] 


U This falt is ufually prepared by decompofing the fulphure of barytes with mu- 
riatic acid; but as the fulphat of barytes often contains oxyd of iron, the muriatic 
unites to it at the fame time with the barytes, from which this falt receives a yel- 
low colour.’ We feparate the oxyd eafily, by expofing it in a crucible to the fire 
for fome minutes. When it begins to redden, the muriat of iron is decompofed, 
its acid volatilized, and the oxyd remains mixed with the muriat teh barytes, from 
which it may be feparated by folution in water. 

This falt has a bitter and metallic tafte. It requires for its folution from five to 
fix parts of cold water. Itis more foluble in warm, and cryftallizes by cool 
ing. ; | 

The nitric acid alfo decompofes the muriat of barytes. When a few drops of 
nitric acid are added to a concentrated folution of this falt, a cryftallized precipi- 
tate is formed, which requires ten or twelve parts of water to diffolve. Hence, in 
ufing muriat of barytes to difcover whether nitric aeid contains any fulphuric, it 
is neceflary to dilute thefe liquors properly, otherwife we may be apt to err, in at- 
tributing to the fulphuric a precipitate which is produced by the combination of 
the nitric acid with barytes. 

Oxalic acid produces the fame effect. A cryiialline depofit is produced, which 
diffolves in about twenty times its weight of water. Next to the fulphuric it has . 
the greateft affinity. See Yourn Polytech. p. 416. 

This falt has of late years been ufed as a remedy againft {crophula. Van Mons 
prepares it by the following procefé: Equal parts of fulphat of barytés, and fatu- 
rated carbonat of potafh, are mixed with 0,25 of water. This mixture is put into 
an earthen crucible, and heated till it melts. dt is then to be withdrawn, and, 
when cool, pulverized and thrown into water. The refidue of this mafs is put in- - 
‘to twice its weight of rain water ; it is then made to boil, and pure muriatic acid 
added till all effervefcence ceafes. The liquor is then filtered, and the falt allow- 
ed to cryflallize.. The cryftallization may be accelerated by heating the liquor, 
_ and by adding to it ‘a few cryflals of muriat of barytes. Wan Mons varies thig 
procefs a little, when there is reafon to fufpect that the fulphat of barytes contains 
any metallic particles. To the mixture of fulphat of barytes and potath he adds 
0,07 of powder of charcoal. As foon as the mixture begins to redden, it is taken 
from the fire, and wafhed with water. It is afterwards boiled with a fmall quan- 
tity of alkali, which forms a fulphure with any of the fulphur which may remahr 
mixed with it,. This being done, it isto be wafhed in ‘warm water, faturated 
_ with muriatic acid, and cryftallized. The carbon im this procefs difoxygenates 
the metallic particles, which are afterwards diflolved and carried off by the alka- 
line fulphure. | See Fourn. de Phyf. 1794, p+ 297+ 
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" CARBONAT OF BARYTES. 


[In line 8th, p. 76.) — 


W When this fubftance, ae having been long expofed to the Be is warmed 
with boiling water, and the folution filtered, the barytic earth fhoots into {mall 

: cryflals, fome of which are evidently of an octahedral figure. This fact has been 
obferved by Klaproth, Vauquelin, and Pelletier. See Kiaproth’s Bertrage, {. 89. 

This fubftance, like the carbonat of lime, becomes foluble by an excefs of acid. 
The fuper-faturated carbonat i is an extremely ufeful fubftance in chemical experi- 
ments. It ferves to precipitate the fulphuric acid, by the infoluble compound 
which it forms with it. It ferves to purify the phofphoric acid from the fulphu- 
ri¢, and the carbonats of potafh and foda from the fulphat which they contain. 
Ibis prepared with great cart, by putting fome carbonat of barytes, or, which 
is the fame thing, barytes precipitated from muriatic acid by-an alkaline carbonat, 
into a bottle of water impregnated with carbonic acid. ‘The bottle is inverted, 
and the mixture left to digeft in the cold for fome hours. This folution ‘is fil- 
tered, and kept in inverted bottles, to prevent the efcape of the carbonic acid. 

By digefting fome of the fulphat of barytes in water impregnated with carbonic 
acid, Morveau obtained fome carbonat of barytes with an excefs of acid. He 
conceives that a fmall portion of the carbonat is mixed with the fulphat. 


NEUTRAL SALTS, WITH BASE OF STRONTIAN. 


[At the end of Chap. X.] 


* As thefe falts have fome properties in common with thofe of the barytic ge 
thus, it may not be improper to exhibit a few of their principal charaéters, 


a 


SULPHAT OF STRONTIAN. 


This falt, ‘when formed by art, exifts in the form of a white powder, It has 
no tafte, and very little folubility in water. Of one grain boiled for fome minutes 
in four ounces of diftilled water, only half-a grain was diffolved. The {olution 
became turbid, by the addition of the carbonat of potath, and muriat of barytes. 
Sulphuric acid, when aided by heat, readily diffolves it. An effufion of water, : 
however, caufes the acid to part with the fulphat of ftrontian. - 


_—_ 
x i NITRAT OF STRONTIAN. 


| Cryftalizes into odtahedral cryftals. 

The nitrat of ftrontian gives to the flame of alcohol a red edloan: 

This falt has a {trong pungent tafte. It is very foluble in water. An ounce of 
diftilled water, at the temperature of 60°, diffolved an equal weight. With the aid 
of a boiling heat, the fame quantity diffolved x ounce 7 drachms 14 grains, Nitrat 
ef ftrontian, ina dry air, lofes its water of aoe ibNE ; in a moift, it attracts 
humidity, 

Like all other nitrats, it deflagrates on hot coals. Subjected to calle in a crus . 
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¥ f ' meee 
cible, it decrepitates gently, and then melts. When the heat rifes to rednefs, it 
begins to boil, and the acid is diffipated. If a combuftible fubftance be brought 


into contact with it, a deflagration with a very beautiful vivid red flame is pro- 
duced. _ j 


RE EER 


MURIAT OF STRONTIAN. __. , er 


The cryftals of this falt are flender delicate prifms, fometimes two inches long, ‘i 
having a foft filky appearance. Thefe prifms are all hexagonal, fome having all 
their fides equal, others having two broad fides, with two intervening natrew ones, 
“while another fort is feen with three broad, alternating with three narrow fides. 
At one time they end abruptly, at another, an obtufe trihedral pyramid termi- 
nates them, and now and then they are feen pointed like a needle. Ifa few drops 
of a folution of this falt be put en a plated glafs, it will foon difcover itfelf, by 

' fhooting into long flender needles, which are often difpofed in a riadiated form. 
Thefe cryftals, when ftrongly dried, fuffer little change from expofure to air. 
They deliquefce, however, in a moift atmofphere. At the temperature of 60°, an 
ounce of diftilled water is capable of diffolving 1 ounce 4 drachms and r fcruple 
of this falt. The folubility of muriat of ftrontian is greatly increafed by heat. 

It is foluble alfo in rectified fpirit of wine, and communicates to it the property 
of burning with a dark red flame. 

If ftrong muriatic acid be added to a faturated folution of this falt, an immedi- 
ate precipitation is produced. - 

The tafte of this falt is fharp and penetrating, It lofes 42 per cent. by expofure 
to a ftrong fire, and is converted into a white powder, which melts when the 
crucible is heated to rednefs. Its acid is not diffipated by fufion in a ftrong fire, 
though this effect may be geen by expofing it to the flronger heat of a blow- 
pipe. » 


FLUAT OF STRONTIAN. 


When fluoric acid is added to a folution of ftrontian in water, a white powder 
falls to the bottom, which is fluat of ftrontian. The properties of this falt, which 
is not very foluble in water, have hitherto been but little inveftigated. 


BORAT OF STRONTIAN iin, eet ' 


Seems to be but very fparingly foluble in cold water. It requires about 30 
times its own weight of boiling water to diffolve it. The folution changes toa ~ 


green, the colour of paper ftained with the juice of violet, This falt has alfo beén 
i ie examined, 


” 
- 


f 
/ 


CARBONAT OF STRONTIAN, 


‘Strontian, a fubftance very foluble in water, becomes fearcely fo by uniting ' 
with carbonic acid. ‘With an excefs of this acid its folubility is increafed like that 


4 


¥! 


others very infoluble in water. 
*.. phofphite, fluat, borat, carbonat, oxalat, citrat, tartarite, gallat, facolactat, 
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of lime or harytes. Its tafte isinfipid. It is diflolved with effervefcence, by a 
great number of acids. ,Carbonat of ftrontian has been found to contain about 
30. per cent. of carbonic acid. This acid can be expelled from it only in a very 
violent fire. It acquires by this an acrimonious tafte, and diffolves readily in wa- 
ter. When alittle water is poured on it in this wee it fwells, burfts with a hifa 
fing noi, and becomes hot like lime. ; 


POINTS OF DIFFERENCE BETWEEN BARYTES AND STRONTIAN. 


Native carbonat of ftrontian has a thade of clear green, which that of barytes 
has not. [It requires mere muriatic acid te diffolve it; it contains more carbonic 
acid. Muriat of ftrontian cryftallizes by cooling, while that of barytes cryftalli+ 
zes by evaporation. ‘The eryitals of the former are prifms with fix fides, the late 
ter are plates bevelled at the edges. The folution ‘of muriat of firontian is con- 
verted into a jelly by evaporation, while muriat of barytes dries in cryftallized 
plates. The former, which is very foluble in alcohol, burns in it with a beautiful 
blue flame ; the dastat which is almoft infoluble in that fluid, gives to it a yellow 


" flame: 


The greateft and moft gat difference es exift between the frontian 


and barytes, is the weaker affinity which the ftrontian has for acids than barytes, 


and even alkalis have, fo that the folution of barytes precipitates the muriat of 
ftrontian in white flakes. | 
Nitrat of ftrontian differs from that of ral rft, In giving out more nitrous 
gas during its decompofition by fire, the nitric acid adhering lefs ftrongly to it 
than to the barytes; and, 2dly, In being three times more foluble in water. 
 Strontian earth obtained from the nitrat by means of fire, is lefs acrid than ba- 
¥y tes; i¢ does not melt, like barytes, with the blow-pipe, but fhines with a phof- 
phoric flame. It is nearly ten times lefs foluble in water; its affinity appears to 


be weaker than that of lime, fince it does not feparate it from acids. . When pre- 


cipitated by oxalic acid, it does not diffolve in an excefs of that acid, like barytes. 
Sulphat of ftrontian, on the. contrary, is foluble in an excefs of fulphuric acid, 
while fulphat of barytes is infoluble. The folution of ftrontian in water is not 
precipicated with the gallic acid, while that of barytes gives with that a greenifh 
precipitate. See Klaproth’ s Bertrige. Dr. Hope, Edin. Phil. Tranf... Pelletier, 
Aun, de Chem. Tom. XXL p. 113. Fourcroy and Vauguelin, p. 276. . 


NEUTRAL SALTS, WITH BASE OF ZIRCONIA. 


[At the end alfo of Chap. X.] 


Y Zirconia combines with acids, and forms falts, fome of which are foluble, bad 
To the foluble belong the fulphat, fulphite, phof- 


and to the infoluble, the nitrat, muriat, acetat, acetite, benzoat and malat. 

In order that the combination of the zirconia may be readily produced, it is ne- 
ceflary that this earth be very much divided, and flill humid, fuch as it exifts 
when newly precipitated from its folvents. It enters into thefe combinations ve- 
ry difficultly after it has been dried in the fire, or even in the heat of an ordinary 
itove, ‘This earth adheres weakly to acids, for the action of even a low heat is 
fufficient to deftroy its combination. This is alfo fhown by its yielding its acids to 


\ 


+ 
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the alkalis and to all the other earths. The neutral falts, with zirconia, havea 
very confiderable aftringent tafte, refembling greatly that of many metallic falts, 


/ 


pa | 
SULPHAT OF ZIRCONIA. 


\ 


Sulphuric acid and zirconia unite readily. The falt which refults from this 
combination’ is white, infoluble in water, and without any fenfible tafte. Heat 
decompofes it, and leaves the zircon pure. It is not affeéted by acids, but alkalis 
and earths decomipofe it. Carbon converts it in a high temperature into a ful- 
phure, which is foluble in water; and this folution affords by evaporation cryftals 
of hydro-fulpbure of zircon. | 


. NITRAT OF ZIRCON. 


The nitric acid alfo combines with zircon, when it is in the humid flate. It is 
impoffible, however, to faturate the nitric acid with this earth, fo as to deftroy its 
acid properties, for the nitrat of zircon always changes the blue infufions of vege- 
tables in the fame manner with acids. 

The folution of nitrat of zircon, when evaporated by a gentle heat; affords a 
yellowifh tran{parent, extremely tenaceous and vifcous matter, which can be dried 


only with great difficulty. This falt has a ftyptic and aftringent tafte, and leaves | 


a thick matter on the tongue, which is produced from a decompofition occafioned 
by the faliva. Nitrat of zircon diffolves only in a very fall quantity in water. 
To obtain it ina ftate of cryftallization, it is neeeffary to evaporate it ina very 
gentle heat, or by fimple expofure to the air, Zirconia has the weakeft affinity 
#f all known earthy fubftances for acids. 

The nitrat of zircon is decompofed'by fulphuric acid, which forms with it a 
white precipitate, foluble in an excefs of that acid: adly, By carbonat of ammoniac, 
which produces in it a depofit foluble in an excefs of that falt ; 3dly, By an infufion 
of galls in alcohol, a white precipitate is produced, foluble in an excefs of the infu- 
fion ; but if the zircon contains iron, the precipitate is of a blue colour, approaching 
to grey, a portion of which remains in folution, and gives to the liquor a pure 
blue colour. This liquer, when mixed with carbonat of ammoniac, jaffords a mat. 
ter purple with refracted, and violet with reflectedrays. Cryftallized gallic acid 
precipitates alfo the nitrat of zircon, of a blueifh grey colour; but this colour ig 
not fo beautiful. The greater part of the vegetable acids take zircon from the 
nitric, and form with it infoluble compounds. 


MURIAT OF ZIRCON. 


The muriatic acid unites readily with zircon, when it is divided or combined 
with carbonic acid, but it becomes incapable of combination with it after this 
earth has been brought to a flight red heat in the fire. | 

Muriat of zircon has no colour. Its tafte is aftringent; it is very foluble, and 
diffolves equally well in alcohol, to the flame of which it does not communicate 
any particular colour. The muriatic acid is expelled by heat. This falt forms 
concretions in the mouth in confequence of being decompofed by the faliva. The 
folution of this falt affords, by a careful evaporation, {mall tranf{parent needle-like 


-* 
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cryftals, of a form difficult to be determined. This falt lofes its tranfparency in | 


the air, by giving out a portion of its water of ‘cryftallization. When muriat of 


zircon contains fome portions of filex, cubical cryftals are produced, ‘which have a. 


confiftence refembling that of a jelly. ‘Thefe cubical cryftals, when expoled to the 
air, gradually lofe their tranfparency, and fuffer a diminution of volume. White 


and filky needles are at the fame time formed in the mafs of this falt, which prow 


ject beyond the cubes from which they take their rife. The affinity of the mus 
riatic acid for zircon, is ; the fame with the nitric, fo far as earths and allcalis are 
concerned. 

Muriat of zircon is decompofed, 1. By fulphuric acid. A pare of the fulphat 
of zircon which is formed, is precipitated in the form of heavy white flocks, 
while another portion is retained in folution by the muriatic acid. But if this 
acid be diffipated by heat, the remaining portion of the fulphat of zircon is gradu- 
ally depofited, and if the evaporation of the liquor be {topped before that is redu- 
ced to drynefs, it forms a kind of jelly by cooling. ‘The fulphat of zircon is there- 
fore foluble in muriatic acid; and this folubility is increafed by means of ca- 
loric. 

2. The phofphoric, citric, tartarous, oxalic, and facolactic acids decempofe the 
muriat of zircon, and form with its bafe infoluble compounds, which are precipi~ 
tated inthe form of white flocks, . 

' 3. The gallic acid precipitates the muriat of zircon in the form of a white 


matter, or in thatofa greyifh green, if itcontain iron, In the latter cafe the | 


depofit acquires, by drying, a fhining black colour, like that of China-ink. The 
liquor in which the gallats of zircon and iron have been formed, preferves a 
greenifh colour, and though frefh quantities of gallic acid do not-occafion any 
more precipitation, the carbonat of ammoniac feparates a very copious flocky mate 
ter, which hasa purpliih colour, fimilar to that of lees of wine. 5 Sy 
Thefe experiments prove, 1ft, That the gallic acid has a greater affinity with 
zircon than the muriatic acid poffeffes, and that the gallats of zircon and i iron are 


foluble in muriatic acid, fince a part of them remained in sotutian 4 in the — 


which wasfeparated by carbonat of ammoniac. 

2. Carbonat of potafh, faturated with carbonic acid, precipitates zircon from ite 
felution in muriatic acid; and though this folution be made with effervefcence, the 
precipitate, when wafhed and dried in the air, retains a large portion of carbonic 
acid, for this earth afterwards produces ‘a lively effervefcence, when diffolved in 
acids. | 

3- A folution of fulphurated hydrogen gas in water, mixed with a folution of 
muriat of zircon containing iron, difturbs the tranfparency of the folution, and 
gives to it a reddith colour; but it does not occafion a true precipitate. The hy- 
dro-fulphure of ammoniac inftantly: precipitates this falt of a beautiful green co- 
lour, which becomes black when dry. This precipitate, when placed on burn- 
ing coals, gives out the {mell of fulphurated hydrogen gas, and becomes of a blue- 
ifh flightly purplifh colour by pulverization, before that it has been heated it af- 
fords a powder of a pearl grey colour. This colour is owing to the oxyd of iron 
combined with the zircon. 


4. The carbonat of ammoniac produces at firft a depofition in muriat of zircon, ° 


but freth quantities of the ammoniacal falt rediffolve the greater part of the pre- 
cipitate. In this cafe a triple falt is formed, which may be decompofed by heat. 
5. The pruffiat of mercury produces in the folution of muriat of zircon, a very 


copious precipitate, foluble in muriatic acid. This depofition cannot be owing to 
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the combination of the mercury with the muriatic acid, for none of the falts into 
which it enters forms a precipitate with ‘the pruffiat of mercury. Were weeven 
to fappofe this cafe to be an exception, {till the depofition would not be foluble in 
fimple muriatic acid. . 

6. A plate of zinc, introduced into a folution of muriat of zircon, eccafions a 
flight effervefcence, owing to the difengagement of hydrogen gas. ‘The liquor 
becomes milky, and at the end of fome days ue the form of a white femi-tranf. 
_ parent jelly. ‘) 

4. Pure alumine ei Me the muriat of zircon, fy the afliftance of 2 flight 
heat. The alumine is diflolved, the liquor becomes milky, and affumes a gelati- 
nous form by cooling, When the muriat of zircon contains iron, it remains in 
folution along with the alumine, fo that the zircon which is precipitated does not 
contain any fenfible quantity of that metal. See Kiaproth’s Berirdge. VWauquelin, 
Alun. de Ghem. Tom. AXIL p. 179. 
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SECTION III. 
COMBUSTIBLE BODIES. 


CHAPTER I. 


‘GONCERNING COMBUSTIBLE BODIES IN GENERAL. ~ 


Wie have already fpoken of combuftion in the hiftory of air. 
‘The order we have adopted requires a fhort recapitulation in 
this place of the doctrines there maintained. 

A combuftible body, according to Stahl, is a compound 
which contains fixed fire or phlogifton ; combuftion, according 
to his theory, confifts in its difengagement, and its tranfition 
to the ftate of liberty ; which are manifefted by light and heat. 
When this procefs is entirely finifhed, the body enters the clafs 
of incombuftible matters, and may regain its original combutti- 
bility by receiving its phlogifton, or by becoming again united 
to the matter of fire transferred to it from another body. We 
have taken notice of four principal difficulties in this theory : 


1, The impoffibility of afcertaining the prefence of phlogifton. 
2. The augmentation of weight by combutftion, which cannot 


be imagined to arife from the lofs of a principle. 3. The lofs 
of weight which a body fuftains when it pafles from the in- 
combuftible to the inflammable ftate, by the addition of phlo- 
gifton. 4, The little attention Stahl paid to the neceflity of 
air in combuftion. 

A more accuraté obfervation of this laft hanna, and 
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the augmentation of weight which combuftible bodies aoduire 
by being burned, has given birth to the following theory. 

Bodies are combuttible, becdufe they tend ftrongly to com- 
bine with the bafe of vital air or oxygen, and combuftion is 
the procefs by which this combination is effected. It takes 
place only in proportion as the oxygen lofes the caloric which 
maintained its aerial ftate. ‘Vhe four following fats conftitute 
the bafis of this opinion. 1.° Bodies cannot burn without air. 
2. The purer the'air, the more rapid the combuftion. 3. By 
combuiftion air is abforbed, and the weight of the burned body 
augmented. 4. Laftly, Ihe body burned in the atmofphere 
contains the portion of oxygen which the atmofphere loft ; and 
this portion may in fome cafes be extracted by yi ebm gue | 
thods hereafter to be defcribed. 

Macquer united this theory with that of Stahl, bs confider- 
ing fixed light as phlogifton, and admitting vital air as the 
precipitant of light. He fuppofed that in: every combuftion 
the phlogifton was feparated; in the form of light, by the vital 
air which occupied its place in the combuftible body; and he 
confidered thefe two fubitances, light and vital air, as mutual 
precipitants of each other. So that when fixed light paffes 
from a combuitible body into a body already burned, he fup- 
pofed that this tranfition is made only in proportion as the vital 
alr united with the burned body gives place to the matter of 
light, and becomes itfelf transferred into the other fubftance 
from which the light efcapes. The ftrict and accurate form 
which the modern doctrine has for fome years acquired, does 
not either require, or even permit, our having recourfe to 
complicated and forced.theories: by referring to it in this 
place, we only add to the perfpicuity and clearnefs of our enun~ 
ciation. 

Vital air is compofed of a fixable bafe, called oxygen, held 
in folution in the ftate of elaftic fluidity by the matter of fire 
or light. Whena combuftible body is heated in this fluid, it 
decompofes the vital air by feizing its oxygen; the matter of | 
fire being at the fame time fet at liberty, and efcaping with 
the appearance of its diftinguifhing characters, namely, heat 
and light, which conftitute flame. According to this hypo- 

thefis, vital. air is the’ true and only combuftible body.» This 
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theory does not feem to reject the prefence of phlogifton, which 
is here exhibited in the form of light; but it differs from that 
of Stahl, by the place allotted to phlogifion or fixed fire, which 
‘we admit in the body which maintains the combutftion ; while - 
Stahl imagined it to exift in the combuftible body. The fame 
objection may likewife be made again{t the oxygenous principle 
-of vital air, as has been urged againft the phlogifton of Stahl. 
In faé&t, this principle has not yet been exhibited in an infue 
lated or pure ftate, fince it always exifts, either combined with 
caloric in vital air, or with combuttible bodies after they have 
been burned. Like phlogifton, it is only perceived to pafs 
from one body to another, and to change its combination, with- 
out being capable of a feparate exhibition in a flate of purity ; 
neverthelefs, there is a great difference between the two theo-~ 
ries ; the latter (which we admit) poffeiles all the charaters 
of accuracy and truth ; it is founded on the addition and fub- 
tration of weight, which could never be done in the doftrine 

i Stahl. 

The different combuftible feat vary greatly in their re= 

fpedtive tendency to combine with oxygen ; and the greater or 

lefs degree of combuftibility appears to depend on thefe varia- 
tions: fo that a table of the order of their combuftibility or 
affinity with vital air may be hence conftructed. 

This variety of affinity between combutftible bodies and oxy- 
gen, is the caufe of the different phenomena they prefent dur- 
ing their combination with that fluid: four kinds of combustion 
Ay therefore. be diftinguithed. | 

ye Combuftion attended with flame and heat, fuch as, for 
pi omoraib the combuftion of fulphur. . 

2. Combuttion attended with heat, but without flame, as 

that of feveral metals. 

3. Combuition, with amins but without heat, as that’ of 
phofphorus, &c. .. : 
4. Slow combuftion, without sfinations heat or flame; fach 
as takes place by the contact of certain combutftible. bodies. 
with air, or when the oxygen fixed in a. body, and deprived of 

caloric, pafles tacitly from that body to another. 

It. mut be obferved,, that the phenomena of combuttion die f 

fer likewife im many other refpetts, peculiar to each coms , 
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buftible body. The rapidity, colour,.and magnitude of thé 
flame ; the /fmell which accompanies it; the quantity of oxy- 
gen abforbed; the form, the colour, the weight, and other 
properties of the refidue; together with other concomitant cir- 
cumftances, which it is needlefs to explain in this place, be- 
caufe they will be treated with that attention which the im- 
portance of the fubje&t demands, in the account of each com- 
buitible body, ferve to eftablifh effential differences, well aa 
dapted to charaGtetize bodies belonging to this clafs. 

“When we confider the great variety of phenomena exhibited 
‘by combuftible bodies, we cannot but admit that the caufe of 
this phenomenon is ftill unknown, and that important difco- 
veries remain to be made in ‘this part of chemical theory.’ 
The different degrees of affinity which appear to exift between 
combuttible bodies and oxygen, ‘are already fufficient to ace 
count for fome of the facts, It 18 natural to believe; that a 
body, which has a ftrong attraction for this principle, will ex- ? 
hibit more heat, motion, and light ; becaufe this laft will be fé- 
parated with more energy. But this doCtrine does not explaia 
the caufe of the various colours of flame in combuftible bodies ; 
why, for example, copper burns green, &c. ; neither does it explain, 
at leaft in the way of experiment, how certain bodies burn with- 
out apparent flame, anlefs we adopt the opinion of many phi« 
lofophers, that the matter of light and of heat dre One and the 
fame, and differ only in'the degree of condenfation. The dif. 
ficulties attending this opinion are fufficiently known. If it 
could be proved, that light is combined in combuttible bodies, 
and that it is difengaged during combuftion, it might be ima- 
gined, that this fubftance is differently combined in different 
bodies: that in fome, for example, the whole of its feven rays, 
ot principles, is fixed; that others contain only the orange- 
coloured ray, as nitrous gas ; and others the yellow or green, 
as zinc and copper. But this hypothelis, which has already 
been Mentioned in ‘the hiftory of combuftion, when treated of 
under the article 4ir; has not yet been confirmed by faéts. It 
is fufficient that it is almoft demonftrated that the light is Cori- 
tained rather in the vital air than in the combuftible body. 
In faét, how can we conceive, that a body fo divided, | and fo 
elaftic, as light, can become fixed and folid? Is it not more 
Vol. Ils. I 
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natural, and conformable to the notions. of found philofophy, 
to conelude, that, far from being capable of affuming the folid 
form, light is rather adapted to deftroy it in fuch bodies as 
poffefs it, and that it is one of the caufes of the elafticity of 
vital air, which is merely oxygen, naturally folid, united with 
caloric and light ? | 

It appears therefore, that difficulties fill remain to be ietsn 
ed up in the hiftory of combuftion ; but that it is well efta- 
blifhed, that combuftible bodies, after having been burned, ac- 


quire a different nature, becoming more heavy by the -addi- 
tion of the oxygenous principle; and that this principle has 


affumed a more folid form than it before poffeffed, when com- 
bined with caloric and light, in the flate of vital-air. ; 

We thall divide mineral combuttible “bodies into five genera; ; 
namely, diamond, hydrogen or inflammable gas, PUB Hal me~ 
tallic fubftances, and dia tte 


CHAPTER IL. 
Genus I. Dramonp. 


Duamoyp is a fingular fubftance ; it is ufually reckoned a. 
rong ftones, becaufe of its hardnefs, infipidity, and infolubi- 
lity’: itlis, befides, the moft tranfparent and the hardeft of all 
minerals. This hardnefs is fuch, that the beft tempered fteel 
has no effect on it; and it can only be worn, away by rubbing 
one diamond againft another. . This is called grinding. 
Diamonds are found in the Eaft Indies, particularly i in, the 


kingdoms of Golconda and Vifapour; they likewife come from. 


the Brazils ; but thefe laft appear to be.of an inferior quality, 
and are known in commerce 2 the name of Portuguefe dia- 


i] 


- monds.. 
Diamonds are ufually found in. an ag yellow earths 


under rocks of grit-flone « and quartz ; they are likewife found 
detached in torrents, which have carried them from their beds. 
Diamonds are feldom found above a certain fize. The fove. 


reigns of India referve the largeft, in order that the price of 


this article may not fall. _ Diamonds have no ) brilliancy when, 
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dug out of the earth, but are covered with an earthy cruft, 
which enclofes a fecond cruft, of the nature of calcareous f{par, 
according to Romé de Lille. ) Heighe diamonds are occafionally 
found in waters. | | | 

‘ Diamonds very often fede no falda form; but are flat, or . 
worn round. Sometimes they are regularly cryftallized in oc 
tahedrons, formed by two quadrangular pyramids, united at 
their bafes ; they are.likewife found with rans twenty-four; 
and forty-eight faces. 

, Some diamonds are rickety: tranfparent ; others ate {pot- 
_ ted, veined, clouded, and are of much lefs price.. Some are 
uniformly and beautifully tinged with une peels blue, and 
black ; the latter are very rare. 

Diamonds appear to be compofed of lamina, laid upon each 
others and they are eafily divided, by ftriking them in the dis 
rection of thefe laminz with a good fteél inftrument. There 
are, however, fome diamonds which do not appear to be form- 
ed of diftin& laminz, but of twifted fibres, like thofe of knots 
-.in wood. Thefe laft are exceedingly hard; and cannot be. 
wrought; lapidaries call them diamonds of nature. 

The tranfparency, the hardnefs, arid. the regular 'cryftalline 
form of the diamond, induced naturalifts to clafs it ‘among vi- 
trifiable ftones. . They confidered it as the pureft and moft ho« 
mogeneous rock-cryftal. They fuppofed it) unchangeable by 
fire, becaufe jewellers are in the habit of heating, and even of 
igniting, diamonds, {potted with yellow; the {pots becoming 
black by this procefs, and incapable of aife&ing the brilliancy 
of the reft of the fione. It was-neverthelefs known,. that dia- 
mond is much heavier and harder than rock-cryftal, and that 
it ‘pofleffes a {trong electric property ; but thei: were attributed 
to its extreme purity. r 

It is known, that all earthy.or faline bodies eet the light 
- nearly in the direct ratio of their denfity, but that tranfparent 
‘combuftible bodies refra@ it. about’ twice as much») The dia- 
mond produces nearly three times the refraction it would have 
produced, according to the ratio of its denfity ; and as the ree 
fraction of light, from the pofterior furfaces of bodies, is great- 
er in this ratio, the fingular Inftre of the diamond mutt de- 
pend on this property. As it is exceedingly tranfparent, and 
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the light is ftrongly refracted and refle&ted by its furfaces, every 
one of the facets emits a very brilliant pencil of light. For 
which reafon, fuch diamonds as. are cut into facets on every’ 
part of their furface, emit a much ftronger light than fuch as 
are cut only on one fide; whence the lapidaries diftinguith the 
firft by the name.of brilliants, and call the fecond rofes. 

Boyle affirmed, that fire altered diamonds, and difengaged 
acrid vapours ; but the fact firft mentioned by this philofopher 
was not attended to. However, Cofmo the Third, Grand 
Duke of Tufcany, in the years 1694 and 169 5, faw diamonds 
deftroyed, at Florence, by the burning mirror; and many 
years, afterwards, the Emperor Francis I. was a witnefs of their 
deftruction by the fimple fire of a furnace. 

D’Arcet, in his valuable experiments on the deftruction of 
ftony fubftances, expofed to the heat of a violent and long con- 
tinued fire, did not forget the diamond. He afferted, that it 
is evaporated in the diredtion of its laminz, and that if the 
evaporation be defignedly interrupted, the remainder is not at 
all altered, but confifts of a diamond of lefs magnitude. 

D’ Arcet, being defirous of determining whether the eva- 
poration of the diamond be any thing elfe but a fimple decre- 
pitation, thought proper'to treat them in veflels, clofed by va- 
rious methods. He took a {phere of porcelain clay, and after 
having cut it in two, he placed a diamond in the centre, and 
then clofed the two, hemifpheres together, in fuch a manner, 
as that the diamond formed its own bed in the clay, without 
any other cavity: This {phere, being placed in the furnace 
till it was baked, was then broken, and the diamond was found 
to be evaporated, the fpace in which it was. ica being emp= _ 
ty, without the leaft perceptible crack in the ball. 

D’ Arcet varied this experiment, by fometimes ufing balls of 
porcelain clay, and at other times baked crucibles of porcelain, 
elofed with a ftopper of the fame fubftance, covered with a fue © 
fible matter, which, vitrifying in the fire, formed an hermeti- 
cal clofure. D’Arcet always found that the diamond difap- 
peared, and Conrciuiciedd that it is: evaporable without the accefs 
of air. ; 

D’Arcet and Roux have fince obferved, that it is not necef- 
fary to ufe fo violent a heat to volatilize diamonds ; and in the 
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year 1770, Roux volatilized- one, af the School of opbaaaaas: 
in five hours, in a cuppelling furnace. . 

In the year 1771, Macquer obferved a new Sidhe Te- 
lative to. the deftruction of this fubftance. Having a diamond 
to volatilize, he ufed the furnace of Pott, with fome improve- 
ments of his own. This furnace, with the addition of a tube, 
or chimney, of ten or twelve feet in height, produces a de-~ 
gree of heat equal to that of a furnace for hard porcelain. 
Macquer, having placed a muffle in the centre of this furnace, 
which at that time had only two feet of chimney, put a bril- 
Jiant cut diamond, weighing three-fixteenths of a carat, in a 
cuppel, which he firft placed near the mouth of the red hot 
muffle, into which he gradually removed it, that the diamond 
might not fly in pieces by the too fudden heat. At the end of 
twenty minutes, having obferved the diamond, he found it in- 
creafed in volume, and much more brilliant than the capfule 
in which it was placed; and laftly, he obferved a light, and 
apparently phofphoric flame, forming a very evident glory 
round the ftone; but he perceived:no acrid vapours, as Boyle 
mentioned. The diamond having been replaced under the 
_ muffle, entirely difappeared at the end of thirty minutes, with- 
out leaving any trace behind. Macquer, therefore, volatilized, 
in lefs than an hour, a diamond weighing near four grains, and 
found that it burned with a fenfible flame, in the fame manner 
as other combuftible bodies. _ 

This fa&, publifhed by Macquer, has been verified feveral 
_ times fince. In the year 1775, Bucquet volatilized a diamond 

of about three grains and a half. He ufed the furnace of Mac-_ 
quer, but without the chimney ; and the muffle remained open 
almoft the whole time of the operation, in order to obferve 
what paffed during the combuftion of the diamond. It re- 
qmained about fifteen minutes before it inflamed, and-in lefs 
than twenty-five minutes afterwards it was entirely difiipated. 

None of thefe experiments proving what became of the dia- 

mond, Macquer, Lavoifier, and Cadet, refolved to make fome 

experiments in clofe veflels. They diftilled twenty grains of © 

diamonds in a ftone-ware retort, with a proper apparatus for 

collecting the produ, if any paffed over. A fire of the great- 

eft violence was ufed, and nothing was obtained, The dia- 
phd] 
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ymonds was found entire, but had loft fome of their weight. 
It was therefore fufpected, that this lofs depended, on the dia- 
monds having been partly burned, by means of a {mall quan- 
tity of air included in the veffels. The diamonds weré, bes 
fides, covered with a blackifh and coaly film, which was quick 
ly taken off by the mill. , 

While thefe chemifts were bufied in sefcibultites into the na- 
ture of diamond, the lapidaries ftill retained their belief of its 
abfolute indiftru@tability by fire. One of them, Le. Blanc, 
brought a diamond to Rouelle to be expofed to the fire, but. 
chofe to enclofe it in his own way. He placed it in a crucible, 
with a cement of chalk and powder of charcoal. This cru- 
cible was enclofed in another, with a cover, ‘and luted. It re- 
mained in the fire during four hours, as well as feveral othe: . 
diamonds, on which Rouelle was making experiments. “At the. 
end of. this time, the diamonds of Rouelle, as well as that of 
Le Blanc, were found to have difappeared. Maillard, another 
lapidary, waited on Cadet, with whom Macquer and Lavoifier 
were then at work; he produced three diamonds, which he 
propofed to expofe to. the fire, cemented in his own way. 

He filled the bowl of a tobacco pipe with pounded charcoal, 

well prefled in, the diamonds being placed in the centre; he 
| covered the pipe with an iron plate, luted on with founders 
fand. The pipe was included in a crucible, furrounded with 
chalk, and covered with a bed of fand, moiftened. with falt 
water. The whole was placed in Macquer’s furnace, and the » 
heat fo raifed, that:at the end of two hours it appeared foften- 
ed, and ready to melt. After the operation, the crucible was 
found to be vitrified, and had loft its figure; it was broken 
with care, and the pipe was found perfeGly whole, the char- 
coal as black as ever, and the diamonds not at all diminifhed 
in weight. They were only blackened on their furface, and 
became white and brilliant by friction on the mill. Macquer 
repeated this experiment, with equal fuccefs, in the large fur- 
nace, in which the hard porcelain of Seve is baked ; yet, as 
the iron which covered the pipe was melted, and part reached 
the diamond, it was fcorified.on that fide, but the other fide » 
remained perfect. Lhe fire lalted twenty-four hours. 
Mr. Mitonard having had opportunities of treating many 
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diamonds in clofed veffels, and with different cements, found 
that charcoal is the moft effectual in preventing the deftruction 
of this body. 

All chemifts were convinced, from thefe faéts, that the dia= 
mond burns in the fame manner as other combuftible bodies, 
and like charcoal is not deftroyed, but in proportion to the con- 
tact of air. Neverthelefs, the well conduéted and accurate ex- 
periments of D’Arcet feem to fhow the contrary. To clear up 
this matter, Macquer filled feveral balls of baked porcelain 
and feveral crucibles. of unbaked porcelain clay, with powder 
of charcoal ; the charcoal was reduced to afhes, and the athes 
even became vitrified in the unbaked veffels, while that in the 
baked veffels remained unchanged. Whence this chemift con- 
cluded, that there is a great difference between thefe two kinds 
of veffels ; he thinks that cracks are made during the baking 
of the porcelain, which are fufficient to facilitate the com- 
_buftion, though they afterwards ion _by the spices 
of the porcelain in cooling. 

Lavoifier has made other experiments, which prove, that 
diamond does not burn, but in proportion to the quantity of 
air it is in'contact with. He expofed diamonds to the focus of 
Mr. Tradaine’s lens, after having covered them with a bell, 
under which he caufed water or mercury to rife by extracting 
the air. This chemift, in his experiments on the efiedts of the 
burning glafs made together with Macquer, Cadet, and Briffon, 
had already obferved, that if diamonds be fuddenly Header 
they {plit and fly about very fenfibly ; but that this does not 
happen when they are flowly and gradually heated. He likes 
wife obferved, that the diamonds melted and flowed in certain 
parts. The furface of thofe which remained a certain time 
_ expofed to the focus of the lens, appeared full of little cavities | 
like a pumice-ftone. By heating them in the faid pneumato- 
chemical apparatus he afcertained that the diamond burns only 
for a certain time, proportioned to the quantity of air contain- 
ed under the vefiel ; and that the air,. after the combuftion of 
the diamond, is abfolutely fimilar to that which ‘remains after 
the combuftion of other inflammable bodies; that is to fay; 
deprived of the portion of vital air required to maintain that 
procefs, It muft be noted, that this refidual air, after the 
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combuftion of the diamond, contained serdaitencppt acid, as ap- 
peared by its precipitating lime-water. 
To fhow ftill more evidently the nature of the diamond, La 
voifier attempted to burn it under glafs veffels filled with ear- 
“bonic acid. ‘The diamond fuffered a {mall lofs, doubtlefs ow- 
ing to a portion of air mixed with this acid. This chemitt . 
thinks, that great part of the lofs likewife depends on the vo- 
latilization of the diamond; and he thinks that this ftone might 
be entirely fublimed in clofe veffels, if a fufficient degree of 
heat could be applied. Lavoifier having made the fame expe- 
riments on charcoal, found the fame events take place, both 
with refpect to combuftion and volatilization. He likewife ob- 
ferved, that the diamond always became black at its furface. 
From thefe different fats it follows, that the diamond is a 
{ubftance not at all refembling {tones ; but is on the contrary a 
_ true combuftible body, capable of burning with a flame, when~ 
ever it is ignited with contact of air. In a word, that it isa 
true combuttible volatile fubftance, which leaves no fixed refi- 
due; perfeGily refembling charcoal by its habitudes in the fire, 
though greatly differing from that fubftance in tranfparency, 
weight, hardnefs, and many other properties. All thefe expe- 
_ yiments, as well as the art of fplitting the diamond, thow that 
it is formed of laminz placed one on the other; that there is 
fometimes between the layers a foreign colouring matter, which 


perhaps caufes the carbonaceous film, with which diamonds be- _ 


come covered when heated, efpecially in clofe veffels. This 
coloured ftratum, being placed at different depths, may be the 
caule why the procefs ufed by lapidaries to render clouded dia- 
'. monds tranfparent, does not always fucceed. If its depth be 
inconfiderable, it may be eafily deftroyed, and the diamond 
will becomhe clear. If, on the contrary, it be far within the 
ftone, it cannot be removed but by the fucceflive deftruétion 
of the lamine placed over it, which in that cafe would require 
the diamond to be almoft entirely deftroyed before the imper- 
fe&tion could be removed. Notwithftanding all thefe experi- 
ments, we are ftill unacquainted with the compofition of the 
diamond ; and in the prefent flate of our knowledge muft 
confider it as a peculiar combuftible body different sence all 
others 4, 
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"The diamond is of little ufe but as an ornament; but its 
property of refracting the rays of light, decompofing them, 
and exhibiting the moft lively and brilliant colours, renders it 
truly precious without the afliftance of the caprice of fafhion. 
Its exceflive hardnefs, by which its exquifite polith remains 
unalterable, its rarity, and the labour of cutting it, add ftill 
to its value. It is advantageoufly ufed to engrave on glafs and 
hard ftones, or to cut them into convenient fizes. 

Diamond powder is ufed in polifhing diamonds, 


CHAPTER ITI, 


Genus II. HypreGeEn GaAs. 


‘Tue gas called inflammable air by Dr. Prieftley, and which we 
name Aydrogen gas, is an elzftic fluid, poflefling all the apparent 
properties of air. It is about thirteen times lighter than the 
air of the atmofphere, does not maintain combuttion, and quick- 
ly deftroys animal life by producing ftrong convulfions. It has 
avery evident and peculiar {fmell. One of its characteriftic 
properties is to take fire when in contaé with air, by the ap- 
plication of a body already ignited, or by the eleétric fpark. 
Hydrogen gas has been long known, as a produé both of 
nature and art. Mines, coal-pits, the furface of waters, and 
putrified animal or vegetable fubftances, exhibited a great num- 
ber of inftances of vapours naturally combuftible; and vapours 
of the fame nature have long been artificially produced, in the 
folution of feveral metals in the fulphuric and muriatic acids, 
and in the diftillation of animal ard vegetable fubftances. But 
no one before Dr. Prieftley thought of collecting them in re- 
ceivers, and examining their properties. This philofopher 
difcovered, that they conftitute a kind of permanently elaftic 
fluids. 
Hydrogen gas exhibits all the phenomena of aren 
bodies, ina'moft eminent degree. Like them, it cannot be 
burned without accefs of air. Its flame is more or lefs red 
when pure, and blue or yellow when it is united to a fubftance 
»  €apable of modifying its properties. It frequently crackles, 
3a 
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and produces {mall brilliant {parks during its combuftion, with 
a noife fimilar to that of nitre, when it detonates. A ftrong 
heat is excited during its sabia It ne inflamed by the 
electric {park. ; 

»It burns more rapidly, in proportion as itis daeiudied winll 
a larger quantity of air. As thefe two fluids have a like ag- 
gregation, it is poftible to mix them in fuch a manner, as that 
every particle of each fhall be contiguous to a particle of the 
other, in which cafe it will burn with great rapidity, This 
is evident, when a mixture of two parts of atmofpheric air, 
and one of hydrogen gas is fet on fire: the combuftion is in-> 
ftantaneous, and attended with a ftrong explofion, refembling 
that of gunpowder; whereas hydrogen gas, not mixed, but ex- 
pofed to common aif, when fet on fire, eishiat gently, and at 
the furface. 

It may in: the fame manner be bechnell in an inftant, and 
with much more’ vehemence, if two or three parts be mixed 
with one of vital air or oxygen gas: the explofion is then — 
much more confiderable than in the foregoing experiment. 

Mr. Cavendifh, many years ago, remarked, that whenever 
hydrogen gas is burned, drops of water are always produced. 
Hydrogen gas being burned in a veffel full of vital air, over 
mercury, a vacuum is produced in the apparatus; the mer-_ 
cury rifes, and the fides of the glafs are covered with a large 
quantity of drops of very pure water, which increafe in pro- 
portion a3 the combuftion goes on. Lavoifier in this manner 
combined a fufficient quantity of the two elaftic fluids to ob- ~ 
tain feveral drachms of water. Both thefe fluids were previ- 
oufly paffed through a glafs cylinder, filled with very dry 
cauftic fixed alkali, in order to deprive them of the portion of 
water they might contain. .Thé water obtained by the com- 
_buftion, agreed perfectly in weight with the elaftic fluids made 
ufe of ; whence he concluded, that water is compofed of fix 
parts by weight of oxygen, and one of hydrogen gas, for it is ealy- 
to conceive, ‘from all that we have already {hown, that the ca- ; 
loric and the light are difengaged from vital air and hydrogen 
gas during their combuftion: it is to this difengagement that 
we muft attribute the weight of the’water, compared with that 
of the oxygen and hydrogen 8°55 ; this fluid is fpecifically heavier 
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> than hydrogen gas, as 11050 tor, fuppofing that of the gas 
to be as 13 to 1, compared with common air; the ratio will 
be much greater if we aflume the levity of the hydrogen gas 
as 16, which appears to be the cafe when it is perfeftly pure. 
The water obtained in this experiment was found to contain a 
. few grains of nitric acid. Yo account for the formation of 
this acid, it mutt be recolleéted, that Mr. Cavendith produced 
it, by combining, with the, afliftance’ of the eleétric fpark, 
feven parts of vital air, and three of atmofpheric azotic gas. 
Now, the vital air ufed by Lavoifier, in his experiment, hav- 
ing been obtained from red precipitate, or a mercurial oxyd by 
nitric acid, the nitric acid, ufed in making that fubftance, 
might afford a {mall quantity of the azot, which enters into its 
compofition.. This portion of acid, therefore, does not affect 
the refult, nor the affertions of Lavoifier concerning the pro- 
duétion of water. lf we compare this capital experiment, 
with, that in, which’ the fame chemift. decompofed water, by 
caufing it to fallon red hot iron, zinc, and charcoal, as well 
as on boiling oils, and in which he obtained hydrogen gas, in 
proportion to the combuftion which took place in thefe dif- 
ferent bodies, we hall be convinced, that this theory of the 
nature of water is built on as firm a foundation as any that has 
been propofed refpecting chemical facts. ‘The proportion of 
the component parts of water, according to the moft accurate 
experiments, is 85 sil of oxygen, and £5 of seramn Na both 
by weight. 

The nature of hydrogen gas remains then to be determined. 
Is it a fimple fubftance, always identical? And may we con~_ 
fider it as the phlogiflon of Stahl, according to the opinion of 
many Englith chemifls, efpecially Mr. Kirwan ? 

With refpec&t to the firft queftion, chemifts are at prefent 
nearly agreed concerning the identity of inflammable gas, ob- 
tained from very different fubftances, which sgt to poflefs 
various properties. 

There are indeed fome who fill are of opinion, that feveral 
{pecies really exift ; fuch, according to them, are the hydrogen 
gas obtained from iron and zinc by water, which burns with a 
red flame, and detonates with vital air-;,that which Mr. De- 

jaffone obtained from Pruffian blue, and from the reduction of 
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flowers of zinc by charcoal, which burns without detonating 
with air ; ; the inflammable gas of marthes, which burns with 
a blue flame, and does not detonate ; and likewife that obtain- 
ed from the diftillation of organic matters, which refembles | 
the gas of marfhes. But an accurate analyfis has fhown, that 
thefe two laft are compounds of pure detonating hydrogen gas, 
with the azotic gas, or carbonic acid, in different proportions ; 
and we were inclined to think, with the illuftrious Macquer, 
in 1782, that there 1s only one fubflance of this kind capable 
of various modifications by its combinations with different 
matters. ‘The labours of a great number of celebrated philo- 
fophers, and in particular of Mefirs. Cavendifh, Prieftley, Watt, 
Kirwan, Lavoifier, Monge, Berthollet, Morveau, &c. have 
confirmed this opinion. The mixtures of the foreign gafes be- 
fore pointed out, the diffolution of charcoal, of fulphur, and — 
of phofphorus in hydrogenous gas, whofe fpecific gravity they 
augment while they diminifh its combuftibility, announce that 
the apparent differences of inflammable gafes are owing to thefe 
mixtures or combinations. I think, therefore, that it may at , 
prefent be confidered as demonftrated, that there is but one 
fingle fpecies of inflammable gas always arifing from the de- 
compofition of water, forming it again by its union with vital 
air; and, in a word, that there exilts in this genus hydrogenous 
gas only, which exhibits more or lefs inflammability, and va- 
rious colours in its combuftion, accordingly as it is mixed or 
combined with other different fubftances. — 

As to the fecond queftion, though the opinion of Bergman : 
and the Englifh chemifts, who confider hydrogen gas as the 
phlogifton of Stahl, appears to agree with a certain number of 
fatts, yet there is a greater number which prevent our adopt- 
ing it. It appears, in fa@t, that inflammable gas is not always 
produced by bodies in which Stahl admitted the prefence of his 
phlogifton, but that water almoft always contributes to its for- 
mation. Mr. Kirwan, who has been employed for fome years | 
in the examination of this important queftion, has not yet, that 
we know, difcovered any faét which pofitively decides it. We 
fhall take care to explain, in feveral other articles of this work, 
our opinion of the hydrogen gas, which this celebrated chemift 
has obtained from an amalgam of zinc, as well as fome other 
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analogous experiment, which feveral philofophers have oppof- 
ed to our doétrine. We hall not here enter into any detail 
of the objections which may be made, becaufe they might not 
be underftood by fuch as have only read the preceding part of 
this work, but fhall referve our objections till we come to treat 
of metallic fubftances, phofphorus, &c. However this may be, 
we fhall here admit that it would be poffible to explain the 
phenomena of chemiftry, by admitting hydrogen for phlogifton ; 
but we muft at the fame time obferve, that this theory of phlo- 
_gifton requires forced fuppofitions, and that it is very far from 
appearing as fimple, as fatisfactory, as that which we have 
adopted as the immediate refult of the facts *. 

No chemift has yet fucceeded in feparating the principles of 
hydrogen gas, and confequently it is a fimple fubftance, in the 
prefent ftate of our knowledge. Its bafe or hydrogen combines 
with that of pure air or oxygen, and forms water by this com- 
ination. , We take no notice of the theories of thofe who af. 
firm, that hydrogen gas is a compound of air and the matter of 
fire, or that it is a modification of light, fire, electricity, &c. ; 
for thefe affertions are all too vague, and bear too great a re-. 

femblance to the inaccurate and uncertain language of the in- 

fancy of natural philofophy, and are ‘befides too far removed 

from experiment and proof to merit difenflion. Dr. Crawford 

has fhown, according to Mr. Kirwan, that hydrogen gas con- 

tains more light and caloric than vital air, and that the pro- 

portion of light and of caloric in thefe gafes is as 24 to 1. It: 
would be of confequence to determine how much of thefe prin- 

ciples the hydrogen lofes by entering into liquid or folid com- 

_binations. It cannot, however, be doubted, but that hydrogen 

gas ‘contains much fpecific heat, or caloric, perhaps the matter 

of light ; and that the caloric is feparated from this gas, when-: 
ever it lofes its elafltic flate, and pafles into eos combina. 
tions. 

Hydrogen gas does not unite with water, but may be pre- 
ferved a long time over that fluid without alteration ; though 
at lait it ceafes to be inflammable, Dr. Prieftley has not de- 
— $e 

* Confult the tranflation of Mr. Kirwan’s work, and the notes we have added, 
+ Note of the Author. 
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termined. what. kind of change is produced, either in the in= 
flammable gas or in the water; but it is probable, that this, 
experiment, carefully made, would tend: greatly to paren the 
_ nature of that combuftible body... ( | 


Hydrogen gas.does. not appear to act on earths, nor on “thes 


three falino-terreftrial fubitances ; excepting, however, that it, 
deftroys the. white’ colour of barytes, and renders it dark ;. 
which.circumftance has: caufed it to be. confidered as the calx. 
or oxyd of a peculiar metal {till unknown. ‘4 

The change which alkalis and acids might caufe i in this hide. 
flance,. and themfelves be fubjeGted to by it, are not known. 


It is probable that it would decompofe certain acids, efpecially. 


the fulphuric and the. oxygenated muriatic acids, by feizing 


their, oxyen, and forming water: as to the fulphuric acid; it: 
may be fufpected, that it would experience this decompofition, 


becaufe the bafe of vital air has a ftronger affinity with hydro- 
gen than with fulphur; the latter not decompofing water, as 
we fhall hereafter fee... The oxygenated muriatic acid has fo 


ies a quantity of fuperabundant oxygen, which adheres fo: 


weakly, that it may be prefumed it would unite with the ay 
drogen gas, and form water. ih 

Hydrogen gas, doesnot. appear to ag on neutral falts ; ; Its 
action on faline fubftances i in general has been little attended to. 


It is become a fubftance of greater importance, in the eyes of 


the {cientific world,. fince it has been applied to the filling of: 


aeroftatic machines, difcovered by Mefirs. Montgolfier. Its 


fpecific levity, which is, thirteen, times more confiderable than 
that of common air, is the caufe of the afcenfion of thefe ma~, 
chines. Itis more than, probabie, that this fluid has, a confi- 
derable fhare in the produ@ion of meteors ; that it exifts in, 
large quantities in the atmofphere, where, being fet on fire by, 


the electric {park, it forms water. Perhaps it may be carried, 


by the winds, like a kind of natural aeroftat. Seis 
Attempts have been made to fubititute this fluid, inftead of 


other combuftible matters, for the ordinary purpofes of life ; 


to give light and heat, to charge fire-arms, &c., Volta has, 
confidered it in this laft point of view, and has propofed feve- 
ral methods of applying it. Neret, in the Journal de Phifique 


for January 1777, has given a defcription of a chafing-dihh 


/ 
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heated by inflammable air. Mefirs. Furftenberger of Bafil ; 
Brander, mechanic at Augfburg; Ehrmann, lecturer in Natu- 
ral Philofophy at Strafburg ; have defcribed lamps which may 
be lighted in the night by the eleétrical {park, Laftly, Very — 
pretty artificial fires are made, with glafs tubes, bent in differ- 
ent directions, and pierced with a great number of . {mall aper~ 
tures. The inflammable gas is’ introduced into thefe tubes, 
from a bladder filled with that fluid, and fitted with a copper 
cock. When the bladder is preffed,. the inflammable air being 
made to pafs into the tube, iflues out of all the {mall pathy 
and is fet on fire fai! alighted taper... | 


"CHAPTER Ive 


‘Gintiie Ih. | Suen, 


; Surenue is a eeiaaitbley “onde very bie body, of a lemon 
yellow, which has no. {mell, unlefs heated, and whofe tafte is 
very weak, though fufficiently perceptible. It becomes elec- 
tric by friCtion ; if a piece of a confiderable fize be expofed to 
a fudden, though gentle heat, as for example, by holding it in 
the hand, it breaks to pieces, with a crackling noife. Sulphur 
is found naturally in great quantities, fometimes pure, and 
fometimes in a ftate of combination. We fhall in this place 
{peak only of the fitft: the following are the varieties of ‘form 
in which it 1s found pure. : 


Varieties. 

t. Tranfparent fulphur, cryftallized i In, Aa edtoas, whofe 
two pyramids are truncated: it is depofited by. water, 
moft commonly upon the furface of calcareous {par. Such 

is that of Cadiz. 
2. acer Spb i | in ee pieces ; from, Switzer- 

_ land. 

.3- Whitifh pulvernient fulphur, depofited in filiceous geodes: 

flints filled with fulphur are found in Franche Comté, 
oii Orc . hie : . | aia 

~iqe Pulverulent fulphur, depofited at the furface of mineral 
4 nite at 2 
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‘waters ; fuch as thofe of Aix la gated of — hear 
Paris, &c. 

e. Cryftalline fulphur, fublimed 5 it i tranfparent tala fouaid 

in the neighbourhood of'volcanos. ° | « 

- 6. Pulverulent fulphur, fublimed by volcanic kay: whist 
any regular form, and often interpofed between foft sie 
as is obferved at Solfatara, near Naples. 

4. Stalactites of fulphur, formed by volcanic fires. 

 ‘Befides thefe feven varieties of pure mineral fulphur, ‘this 

combuftible fabftance is found combined with different matters, 

It is ufually combined with metals, which it converts into py- 

rites, or metallic fulphures and ores. It is fothetinis united 

<o calcareous earth, in the form of a fulphuric or an earthy li- 

ver of fulphur. The hepatic calcareous flones, the fetid {par, 

and fwine-ftone, appear to be of this nature.’ 

Late difcoveries have added to the foregoing varieties. Sul- 
phur feems to be continually formed in vegetable and animal. 
matters which begin to putrify. Though thefe fpecies of ful- 
phur do not appear effentially to belong to the mineral king~ 
dom, yet we think it proper to join them with the: preceding 
varieties, to render its natural hiftory more aa Mh ya 9 


Varieties. . 

8. Gryftallized fulphur, formed by the daw. deceneciias 

of accumulated) animal matters, fuch as that which, has 
been found in. the ancient dayafiall *,near the gate of St. 
Antoine. 

g. Pulverulent fulphur, formed by the vapours s difengaged 
by animal fubftances in a ftate of putrifaction. It is col- 
leéted on the walls of ftables, privies, &«c. 

10. Sulphur obtained from many vegetables, efpecially the 
root of thé baftard rhubarb (Lapathum), the fpirit of 
cochlearia, &c. This difcovery, as well as the following, 
“was made by Deyeux, member of the college of pharma- 
cy, and le€turer in chemiftry. ; | 

rz. Sulphur, obtained in the analyfis of animal matters, par- 
ticularly white of ege, by Deyeux. 
* A lay- fall (voierie) is a place appropriated, by the chief of 2 Jordthip, ie 

the reception of mud, and other filth, 


* 
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Re Sulphur obtained from horfe-dung. This combuftible 
body has been found-at the inftant of its being emitted. 
It is. probable, that fubfequent inquiries will difcover this 
_ body in a great number of animal fubftances. 

‘None of thefe fulphurs are ufed in the arts. The fulphur of 
commerce is extracted, by diftillation,.from metallic fubftances, 
. called pyrites. In Saxony, and in Bohemia, this mineral is 
putanto earthen tubes, placed on a long furnace; the ends. of 
the tubes, which iflue out of the furnace, are receivdd in fquare 
iron. veffels, containing water ; the fulphur is colleGed i in thefe 
mebalitersy: ‘buta is Mery ARADEE i dn aren to tog ahs AL 1s 

touihe ashateei ‘ki is ¢ shan pence into a setae boiler; where 
it makes another depofit of the foreign matters which contam~ 
nated it. After having been kept a certain time in fufion, itis 
poured into cylindrical wooden moulds, which give it the form 
it ufually has in commerce ; that which is precipitated to the 
‘bottom of the boiler duiing the fufion; is grey; and impure: 
_ it is very improperly called /u/phur vivum. In other countries, 
as at Ranimeltberg, the fulphur is extrafed from pytites, in a 
more fimplé manner. The fulphur, which is found melted a- 
‘mong the maffes of | pyrites; roafted in the open air, is taken 
away with. ladles, and purified. by a fubfequent fufion. . 
Sulphur is not altered. by the contaé of light; heated in 
tlofe veflels, it becomes foft; melts, and in cooling often af- 
dumes.a red, brown,.and greenifh colour, and needled form. To 
fucceed in,this cryftallization, it muft, according to the procefs 
.of Rouelle, . be fuffered to congeal at its furface; and the fluid 
portion, whichis underneath the cruft, muft be poured off. 
The tinder furface cf the congealed part prefents needles of 
fulphur, crofling each other in different ditections.. : 
If fulphur be gently heated when in fufion, it is volatilized 
in {mall pulverulent parcels, cf a bright lemon yellow, called 
flowers of fulphur. As the part which rifes confifts of the 
pureft fulphur, this is the beft procefs for obtaining it free frqm 
_foreign matters: For this purpofe, common fulphur, in pow- 
der, is put into an earthen cucurbit, to which pots are adapted, 
which mutually cover each other, and are called aludels, ‘The 


Upper is terminated by a reverfed funnel, whofe opening forms 
Fol. Is | hae 
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a flight communication with the air; the cucurbit is heated 
‘till the fulphur melts, at which time it fublimes, and adheres | 
to the fides of the aludels. ° Sale ai Ries): Oh Mee 
Flowers of fulphur, prepared in the large way; ples contain 
a fmall quantity of fulphuric acid, formed by the combutftion 
of ‘the fulphur, which is effeted by the air contained in the 
veffels: itis: thoroughly purified by wathing : fulphur ought 
to be prepared in this way for medical, and seit nicer ee | 
purpofes. O: pe . 
Sulphur, heated with contact Si air, takes fire rae nice it 
is melted, and burns with a blue flame, if the heat to which it 
has been fubjected be not confiderable; or with a white, bril- 
liant flame, when the heat is ftronger. In the firft of thefe 
combuftions, it emits a fuffocating fmell; and if the vapour 
which exbales be colleéted, it is found to confift of. a very 
ftrong fulplnreous acid. In the rapid combuftion it has no 
{mell, and its tefidue is not falphureous acid, but pert: 
acid. | k 
\ Stahl, who imagined that - falphine was 2 eit of. shai 
acid and phlogifton, fuppofed, that during combuftion it loft its 
inflammable principle, and confequently became reduced to the 
{tate of acidity. The colleGion of proofs, brought by him in — 
fupport of this opinion, was well calculated to caufe it to be 
adopted by all fucceeding chemifts. However, fince experi- 
ments’ have been made with a view to afcertain the influence - 
of air in combuftion, to which Stahl does not appear to have 
attended, fome chemitts, ftruck with the difficulty hitherto ex- 
perienced in the attempt to exhibit plogifton alone, and the fa. 
cility with which all the objeéfions to this doétrine are anfwer- 
ed by the late difcoveries refpe€ting air, have adopted’an opi- 
nion entirely oppofite to that of Stahl, omit: fulphur and 
its combuftion. : | | 
‘The fads on which the new opinion is fanaa are — 
Hales obferved that fulphur abforbs a great quantity of air. 
‘gehen burned. Lavoifier has demonftrated that fulphur in this 
refpeét refembles all other combuftible bodies + 1. That it-can- 
not burn without accefs of air.. 2. That it abforbs the pureft a 
portion of this fluid during its combuftion. 3. That'the refi- © 
due of the atmofpheric air is incapable of maintaiaing a new 


on 
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combuftion. 4: That the fulphuric acid produced exceeds the 
. quantity, of fulphur from which it was produced, by the weight 
the air has loft. 5. That confequently fulphur combines with 
the bafe of pure air, or oxygen, to form fulphuric acid. This 
_acid is therefore 2 compound of oxygen. and fulphur; and 
_ the latter, inftead of being a compound, is one of the principles 
of fulphuric acid, ° which requires only to be. united with the. 
bafe of air or oxygen, to form that acid, a procefs that takes 
place during combuftion. _ Heat is neceflary, becaufe it divides 
and deftroys the aggregation, and favours its combination with 
‘oxygen. When it is once burned or combined with the latter 
principle, it is no longer capable of being inflamed, but enters 
into the clafs of incombuftible bodies.. 

According tothe manner in which it is eda it abforbs 
different quantities of oxygen, and becomes. more or lefs acid. 
‘Such is the theory of the difference which exifts;between the © 
flow and rapid combuttions of fulphur, and the fulphureous and 
fulphuric acids refulting from each. | Stahl. fuppofed, that 
when fulphur is flowly burned it does not lofe all its phlogifton, 
and that the fulphuric acid retaining a portion of that principle, 
preferves its fmell and volatility : but it is now proved by ex- 
‘periment, that when fulphur burns flowly, it does not abforb 

- as much of the oxygen as it is capable of uniting with; where- 
as in the rapid: combuftion, it becomes faturated with that 
"principle, and conftitutes fulphuric acid. The fulphureous acid ~ 
combined with alkaline matters becomes gradually converted 
into fulphuric acid, by. abfoabnns the bafe of vital: atmofpheric 
air. | a be! ok bap 
- It will be ai to pant a clear RR according to this theo- 
ry, of what happens when fulphur is formed with the fulphu- 
rie acid and certain combuftible matters, as we have,.obferved 
with re{pe to the fulphats of potath, of foda, the ammoniacal, | 
~ calcareous, magnefian, argillaceous, and barytic fulphats heat- 
ed with charcoal. The charcoal feizes the oxygen contained in 
' the fulpburic acid, and confequently leaves the fulphur, which 
is its other principle. Whenever, therefore, the fulphuric 
1 aba is changed into folpbur by any combuiflible body, the lat- 
“ter is always reduced te je {late of a body which has {uffered 
Meditbatine, as we fhall pa in the hiftory of many metal- 
: Pie 3 
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lic fubftances. For this reafon likewife *t ‘8, thiat 2a large 


quantity of carbonic acid is obtained during the artificial pro= 


du@ion of falphur, namely, by the tranfition of the oxygen 
from the fulphuric acid to the carbonaceous matter, It mutt 


be recolleGted, that the prefence of the bafe of apse air Or ony . 


os is eafily demonftrated in the fulphuric acid. 


Sulphur is not at all changeable by expofure 1 to air, nor ‘fo- | 


_Juble in water. If it be held a certain time in fufion, and posr- 
ed into that fluid, it ‘becomes red, and preferves a certain de- 
gree of foftnefs, fo that it may be kneaded; but it lofes_ thefe 
properties in a few days. Water, let fall drop by drop into 
barning fulphur, is not decompofed, and ‘does not‘ ‘maintain the 
combutftion, which proves that the bafe of vital air, or oxygen, 
has a ftronger affinity with hydrogen than with fulphur. This 
affertion may be confirmed by the aétion of hydrogen gas on 


the fulphuric acid, Sida it he eal to depfive of the oxy- 


gen. 

Sulphur has no action on sisininds earth, and sae § not unite 
with alumine, without difficulty. The latter, however, when 
exceedingly divided, appears to reduce fulphur to the hepatic 
“ftate, or that of a fetid fulphure, as is feen in hve preparation 
of pytophorus. 

The general name of alkaline fulphure, hepar, or ne of side 
has been given to a compound formed of fulphur, ‘with fome 


alkaline fubftance. This compound, confidered 1 ‘in! general, fg 4’ 


of a brown. colour, refembling that of the liver'of animals ; 
decempofable by vital air ; foluble in water, in which ftate ‘of 
folution it emits a fetid fmell; precipitable in part by acids, 


which difengage a peculiar gas, called hepatic gas, which, from — 


its compofition, we fhall term fulphurated hydrogen gas. There 
are fix kinds of alkaline fulphutes produced by barytes, mag- 


nefia, lime, and the three alkalis: ‘The properties of each 1 re. 9 


‘quite to be particularly examined. 


Pure*barytes does not appear to “act ftrongly on ree 


when thefe are boiled together with water, the liquid becomes 


in a {mall degree fulphurated or hepatic; but it combines 
much more intimately in the dry way. When a mixture of. — 
eight parts of fulphat of barytes #Ulpowder with one part of 5 
charcoal, is ftrongly heated in a crucible, a coherent mafs is 
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obtained without fafion, which readily diffolves in hot water, 

and has the fmell and every other character of a hepar. The 
folution is of a golden or orange colour. Ihave difcovered 
that it cryftallizes by cooling; it is then of a yellowith white. 
Expofure to air decompofes it, when it \attrats moifture, and 
_ becomes of deeper colour ; fulphur being precipitated, and ful- 
phat of barytes regenerated. This fulphure gives out on the 
addition of any acid, an elaftic fluid, known by the name of 
fulphurated hydrogen gas, whofe properties we fhall hereafter 
‘examine. -When the barytic fulphure is precipitated by ful- 
‘phuric acid, fulphur and fulphat of barytes fall down; if ni- 
‘tric or muriatic acid be ufed, the barytic nitrat or muriat re- 
mains in folution, and the fulphur is depofited alone. 

Sulphur combines with pure magnefia, by the affiftance of 
heat. The falt, which we have called carbonat of magnefia, is 
commonly ufed for this purpofe, becaufe more foluble in wa- 
ter. A pinch of magnefia, with a like maifs-of the flowers of 
fulphur, is put into a bottle with diftilled water; this vefiel 
being perfeétly filled, and well ftopped, is expofed to the heat 
of a water-bath for feveral hours. The water being then fil- 
tered, has a foetid {mell of rotten eggs ; ftrongly colours me- 
tallic folutions, and affords {mall cryftalline needles by {ponta- 
neous evaporation: in a word, it is a true magnefian fulphure, 
the magnefia being precipitable by fixed alkali, which has a 
fironger affinity with the fulphur. As tothe latter combuttible 
fubftance, its prefence is eafily afcertained by the addition of 
an acid, which feparates it under the form of a white powder. 
Such was the kind of liver of fulphur which Le Roi, phy- 
: fician at Montpellier, diflolved in pure water, to imitate the 
fulphureous mineral waters ; but it is now known, that moft of 
thofe waters do not contain a true fulphure, but are minerali- 
zed fimply by impregnation with fulphurated hydrogen gas. 

Lime unites much more readily with fulphur than the two 
fine secrets ik fubftances before mentioned. If water be 
poured by alittle at a time on a mixture of quick-lime and 
flowers of fulphur, the heat produced by the action of the wa- 
_ ter on the lime is fufficient to promote the combination be- 


- tween it and the fulphur. If more water be added, it becomes 


; reddith, and emits a foetid odour, being in fact a folution ‘of 
K uj 
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fulphur combined with lime. ‘This calcaredus fulphure is not 
well prepared, but by the humid way, and it is often neceflary 
to affift the combination by the the application of a gentle heat, 
when the lime is not frefh. This compound is of a red colour; 
atid the more cauftic the lime, the deeper the red.. When it 
is highly faturated, I have obferved that it depofits, by cool 
ing, a layer of {mall needled eryftals of an orange yellow, dif- 
pofed in tufts, which appeared to me to confift of flattened te~ 
trahedral prifms, terminated by dihedral faramits. ‘Thefe cry- 
ftals gradually lofe their colour by expofure ‘to air, and be- 
come white and opaque, without any alteration in their form, 
Calcareous fulphure moiftened with a {mall quantity of water, 
and diftilled in the pneumato-chemical apparatus, is partly des 


compofed, and affords a large quantity of fulphurated hydro- 


gen gas: ifit be evaporated to drynefs, and calcined in an open 
crucible till it emits no more fumes, the refidue confifts of cal- 
careous fulphat, formed by the lime and the fulphuric acid, 
produced by the flow combuftion of. the fulphur. | Calcareous 
fulphure is quickly changed by expofure to air, lofing its {mell 
and colour, in proportion as its gas is diffipated, ‘When dif- 
folved in a large quantity of water, the fame alteration takes 
place, afpeataity when it is agitated, as Monnet obferves, i in his 
Treatife on Mineral Waters. Sulphat of lime remains’ after 
thofe changes. When preferved in bottles, not quite full, it 


_ depofits 2 black incruftation on the glafs, pellicles being at the 


fame time formed, which fall to the bottom of the liquor. | If 


_the veffel which contains it’ be well clofed, ‘it may be kept a 
long time without change, as I have often obferved in my la. 
boratory. Thave feen a preparation of this nature which has. 


been ‘made fifteen years; it ftill preferves much of its colour 
and fmell, and affords an abundant precipitation by acids. Cal- 
careous fulphure is decompofed by pute fixed alkalis, which 
have a ftronger affinity than lime to the fulphur. Acids -pre- 
cipitate the fulphur in the form ofa very fubtle white powder, _ 
which has been called magi iftery of fulpbur. The carbonic acid 
effects this feparation as well as the others ; but the a@ion of 
neutral falts on calcareous fulphure is not known. 

The two-pure or cauftic fixed i a have a very ftrong 
action on da tinh, : they form the true fulphures, ween are 
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lefs decompofable, and more permanent, than the other. I have. 
difcovered, that the dry, fixed cauftic ‘alkalis ade on fulphur 
when in the cold... The pure, fixed alkali and the fulphur in 
powder. mutt. be triturated i in a mortar ; the moifture of the 
air attracted by the alkali favours the re-aétion of the falt on 
the fulphur. The mixture. becomes foft, aflumes an yellow cO-~ 
lour, emits a foetid {mell, and is converted into a fulphure ; 
but when ‘this fulphure i 1s diffolved i in water, the folution is of 
a pale yellow colour, and is found to contain a lefs quantity of 
falphur than the fame fulphure prepared by heat... The alka- 
line fulphure 1s prepared in laboratories in two methods, 1 by 
the dry or by the moift way ; the fir procefs is performed by. 
| melting equal parts of pure and folid potath or foda, and flowers 
of fulpbur i in 2. crucible : as. foon as the mixture is entirely 
melted, it is to be poured out on a marble flab,, and appears 
when cool to. be of, a red brown colour, refembling that of the 
liver of animals, Gengembre, who has communicated to the. 
Academy a feries of very valuable experiments concerning ful-. 
phurated hydrogen gas, makes an important obfervation on the 
alkaline fulphure prepared by the dry way; namely, that thig. 
compound is not foetid, and does nat emit fulphurated hydro- 
gen gas, while it 1s dry; its fmell not becoming perceptible til 
it has. attracted | moifture. from the ones or is diffolved 
in water: a fad: swhich proves ‘that water difengages the foetid, 
gas, as we fhall more fully explain, The two pure and cau 
tlic fixed alkalis act abfolutely i in the fame manner on fulphur, 
and are. equally. capable of diffolving it by the dry way. Thefe 
combinations. of cauftic alkalis with fulphur have hitherto been. 
little attended to; alkaline fulphure having almoft always been 
| made v with fixed alkalis, faturated with the carbonic acid. Yet 
_ there.are remarkable. differences between. thefe two kinds of 
fulpbures ; ; thofe made with. the effervefcent fixed alkalis re-— 
quire : a longer time for their preparation, be caufe thefe falts 
are, much lefs active. But the moft important difference we 
have had occafion to obferve between, the fulphures made with 
cauttic or mild alkalis in the dry way, is the comparative ftate 
of their faturation. ih fact, ‘the firft are brown, and more fee-. 
tid when diffolved, and the gas they afford is much more ine 
flammable than that of the fecond. Thefe laft. are of a paler, 
, KM inyj 
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colour, often of a greenifh grey ; ; their fmell is weaker, and — 


their compofition lefs durable. The carbonats of fixed alkalis 


appear to preferve their acid in their union with fulphur, the — 
gas of thefe fulphures not being inflammable till it has been de. 


prived of its carbonic acid, by wathing it in lime-water. The 
caufe of the differences between fulphures made with cauitic 


alkalis, and thofe made with mild alkalis, confi fis therefore in - 


the prefence of the acid j in the latter, which diminithes the ef 
fect of the alkali. _ 

Solid alkaline fulphure, made with vices of the ‘causes al- 
kalis, is very ‘fufible, and, like calcareous fulphure, is decom- 
pofed by expofing it to the air when héated in clofe veffels; af- 
ter having been moiftened with a {mall quantity of water, it 
gives out much fulphurated hydrogen gas. It is capable of af- 
fuming a cryftalline form when it becothes folid after fufion ; 
but this form has not yet been well defcribed, While hot and 
dry it has a brown colour; in proportion as it cools and at- 
tracts the humidity of the air, it lofes its colour, and becomes 
paler. The conta& of the air foon gives it 4 greenith yellow 
colour ; after which it is rendered liquid by the moifture it at- 
traéts, and is flowly decompofed, fo as to become converted at 


the end of a certain time into fulphat of potash or of foda. It 


- diffolves readily in water, immediately affuming a peculiar fos~ 


tid fmell; the hepatic gas being formed by the ré-aGtion of the 


water: this folution is of a deep red alkaline colour, if the ful- 
phure has been recently prepared, but otherwife 4 green. The 
alkaline fulphure, prepared in the humid: way, by heating : a 
Solution of either of the cauftic fixed alkalis in water, with half 
their weight of powdered fulphur, exhibit the fame properties 
as the folution hete mentioned: we may therefore defcribe 
- poth under the common name of /iguid alkaline fulphure. 


\ 


The liquid alkaline fulphure, when very Rrong, depofits ir- 


regular needle-formed cryftals by cooling. It is decompofable 


by the aétion of heat. When diftilled in the preumato-che- 
raical apparatus, it affords fulphurated hydrogen gas: expo- 
jure to air likewife decompofes it, fo that it becomes turbid ; 

pellicles are then formed, and fulphur depofited. Bergman dud 
Scheele thought that this decompofition is produced by the vi- 


tal air of the atmofphere ; a {mall quantity of liquid alkaling 
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falphute being placed under a glafs véffel with vital air, the 
latter is entirely abforbed, and: the fulphure decompofed. 
Scheele has even propofed the application of this fact to endio~_ 
metrical purpofes; and it is in faé&t one of the beft methods of 
afcertaining the ptirity of the air. int | 
Earths, and falino-terreftrial fubftances, have no action on 
alkaline liquid fulphure when very pte; but if it has been 
prepared with the carbonats of potath or foda, it becomes tur= 
bid by the addition of lime-water. Acids decompofe it, by 
uniting with the alkali, and precipitating the fulphur in the 
form of a very fine white powder. Nitric acid, poured on fo- 
lid alkaline fulphure in fufiog, produces a detonation, ac. 
cording to Prowft. The oxygeriated muriatic acid, poured.i in 
a large quantity upon a folution of alkaline -fulphure, precipi. 
tates little or nothing, becaufe it re-diffolves the fulphur by 
virtue of its oxygen, which, being nearly at. liberty, unites 
quickly to this combultible body, and converts it into the ful- 
phuric acid. This faét may be fhown, in the moft convincing 
-gaanner, from an experiment I have made, of pouring into it a» 
mixture of barytic muriat, which preduces an abundant pre. 
‘¢ipitate of the fulphat of barytes. he: 
To obtain this gas, an acid muft be poured on pulverized fo- 
_ Vid alkaline fulphure, a ftrong effervefcence is produced, which 
does not take place in ‘the fame maniter, if the acid be poured 
into a folution of this compound. ‘This phenomenon, which 
has fcarcely been attended to by chémifts, depends on two cir- _ 
cumftances: 1. Solid alkaline fulphure, according to the ob- 
- fervation of Gengembre, does not contain hepatic gas, or ful- 
phurated hydrogen ready formed; but when an acid is poured 
on it, the water, which holds this laft falt in folution, contri- 
butes to its formation, As the quantity inftantly produced is 
very confiderable, and the gas does not find a body which may 
retain it in folution, it efcapes, occafioning a ftrong effervef- 
cence ; fo that when the experiment is made in a bottle, to 
which a tube is adapted, the gas may be eafily colleéted over 
mercury. 2. The folution of alkaline fulphure contains a con- 
fiderable quantity of gas ready formed; though a part of the 
gas was difengaged during the aét of its folution; and when an 
acid is added, the portion of gas which is difengaged becomes 
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_ diflolved in si water, fo as not to. produce a fenfible effervel.. 
cence ; or at-leaft the effervefcence is very, inconfiderable, ane 
the quantity of gas collected is but fmall. 
Sulphurated hydrogen gas, | which is the fame i in all ceili, 
or alkaline fulphures, and is their diftinguithing charatteriftic, — 
has been long known by its foetid {mell, and by its aétion on 
metals and metallic oxyds, particularly thefe of lead and bif- 
 gouth, which it renders entirely. black. Its fmell Is infup- 
portable; it fuddenly deftroys animal ‘life, renders fyrup of 
violets: green, and burns with a very light blue flame : if it be | 
fet on fire ina large and very clean glafs veflel, it depofits on, 
the: furface of the glafs a. yellowith pellicle, which is found to 
be fulphur. » This gas is decompofed by vital air, and depofits 
its fulphur whenever it comes in contact with, atmofpheric air’; 
it is from'this caufe that fulphur is found fldating in the form 
of flowers on the falphuteous waters, which it mineralizes, 
though they.do not contain true alkaline. fulphur. The ful- 
phur depofited fromi the waters of Aix-la-Chapelle, En ghien, 
&c. has the fame origin. From this caufe likewife, fulphure- 
ous depofitions are made on that part of bottles which contain 
folutions of alkaline fulphures. Bergman attributes. this de- 
compofition to the ftrong affinity of pure air with phlogifton. : 
He confiders hepatic gas as a combination of fulphur, phlogif- 
ton, ‘and the matter of heat; when one of thefe principles 1 1s 
feparated, the other two become difunited. Mr. Gengembre, 
ftruck with the. obfervation, that fulphures do not give out 
fulphurated hydrogen gas when water is not prefent, conclud- 
ed that this fluid, by. its. decompofition, contributes to the for- 
mation of the gas ; that its vital air . unites with a part of the 
‘fulphur, and its hydrogen gas diffelves a {mall portion, which 
folution conftitutes fulphurated hydrogen gas. He imitated 
the formation of this gas, by melting fulphur over mercury in 
a jar containing hydrogen gas, by the folar focus of a lens of 
niné inches in diameter: part of the fulpbur, became diffolved 
in the gas, ‘which aflumed all the charadters of hepatic gas; 
but as the fulphur alone cannot decompofe water, and as oxy- 
gen has a ftronger affinity with hydrogen than with that com- 
buftible fubftance, Gengembre thinks that the alkali favours 
the decompofition of water by fulphur, by reafon of its ten- 
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dency to unite with the produ& of the combination of fulphur 
with oxygen ; ; that is to fay, with fulphuric acid. To fupport 
this theory, Gengembre obferves, that the quantity of fulphu- 
rated hydrogen gas difengaged: from alkeline fulphure, is in 
proportion to the force with which the acid made ufe of retains 
its oxygen; becaufe the water is in that cafe decompofed, ra- 
ther than the acid... Such, according to him, is the reafon why 
the muriatic. acid aiands one half more of this gas than the 
nitric, as obferved by Scheele and Sennebier. Laftly, The 
procefs of Scheele for obtaining a large quantity of fulphurat- 
ated hydrogen gas, which confifts in diflolving an artificial py- 
rites, compofed of three parts of iron, and.ene of fulphur, in 
diluted fulphuric acid, tends greatly to eftablifh this opinion. 
It therefore appears, that the vital air decompofes fulphurated 
hydrogen gas, by uniting and sili water with the hydro- 
gen, while the fulphur precipitates. (3 
Water diflolves fulphurated ‘eure gas pats Bseibehle 
facility. This folution 1 is a, perfeét imitation of fulphureous 
“mineral waters...) ... lpg Sa 
‘Earths and alkaline fabftances iy not. anDaa ba adh on we 
gas. : 
The ahehance anid aah not MN this gas, hae the fale 
phureous acid feparates its fulphur,  becaufe its oxygen, being 
partly at naphaa feizes more readily BRA the vulibeiss of the 
gas. , 
| The nitrous meee in ais the oxygenous halos 1s very 
weakly retained, quickly decompofes fulphurated hydrogen 
gas, and precipitates the fulphur. This acid is advantageouf- 
ly ufed as a teft of the prefense, of fulphur in fulphureous Wa 
‘ters, . 
_ (Alikaline fal ghuire eeaniadee ret neutral falts, as well 
; Jas metallic folutions, as we. fhall hereafter fee. | 
The liquid ammoniac has {carcely any action on concrete 
fulphur ; though, Boerhaave affirms that, this fluid, by long 
ftanding on flowers of fulphur, afforded him a gold coloured 
tincture. To combine thefe bodies, they muft be prefented to 
each other in a flate of vapour, With this intention, a mix~- 
ture of equal parts of quick-lime and muriat of ammoniac, with 
alfa part of flowers of fulphur, are diftilled together. In this 
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diftillation, which muft be carefully conducted, a reddifh yel. 
low liquor is obtained of a penetrating ammoniacal fmell, and 
fomewhat hepatic. Ina word, a true ammoniacal fulphure, 
which has the property of emitting whitifh fumes, when in 
contaét with air, whence it is called the fuming liquor of Boyle. 
This ammoniacal fulphure is decompofed by heat. At the 
end of a certain time, a large quantity of {mall rainbow-colour- 
ed needles, one or two lines in length, are formed, which ap- 
pear to be the concrete and cryftallized ammoniacal fulphure. 
A light, blackith, and frequently golden-coloured cruft, is de- 
pofited on the fides of the bottles. Lime and fixed alkalis de- 
compofe the fuming liquor ; acids likewife precipitate the ful- 
phur with great facility, and difengage a very inflammable ful- 
_phurated hydrogen gas. The ammoniacal falts, produced in 
thefe decompofitions, differ according 1 to the nature of the acid 
made ufe of. A miftake madein one of my lectures, produ- 
ced an accidental difcovery, which deferves to be mentioned. 
Being defirous of precipitating the fuming liquor of Boyle, 
{ took a bottle, placed on my table, with the title of /pirit of 
vitriol; it contained only a very {mall. quantity of the fluid, 
which prevented me from perceiving that it was very concen-~ 
trated fulphuric acid. I poured a few drops into the ammo- 
niacal fulphure ; a rapid inteftine motion was inftantly excited, — 
a very denfe white cloud iffued out of the veflel in which the 
‘mixture was made, and a noife, refembling that of a large fu- 
fee, immediately followed. The liquor flew out of the glafs, — 
the veffel became very hot, and broke into a great number of 
pieces; nothing remaining but a yellowiih thick magma, re- _ 
fembling fulphur, on fome of the fragments. I have carefully 
repeated this experiment a great number of times, conftantly 
with the fame refult. The whole mixture is thrown ont, af- 
ter a violent commotion; but the different phenomena fucceed 
each other with {uch rapidity, that it is impoflible to avoid 
confounding them together. The moft fuming nitrous acid 
did not appear to produce the fame effec on the ammoniacal © 
fulphure prepared fome time before; the mixture is ftrongly 
agitated ; much heat and ebullition is produced ; a white cloud 
of ammoniacal ‘nitrat rifes, but no explofion follows, as is pro- 
duced by concentrated fulphuric acid on the fame hepatic liquor, 
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though made a long time before. Prowft affirms, that nitrous 
acid, poured on two drachms of the fuming liquor of Boyle, 
produces a report equally violent with that of the fame quan- 
tity of fulminating powder. ‘This phenomenon does not ap- 
pear to take place, but with the ammoniacal fulphure aebently 
prepared. 

Amimoniacal carbonat likewife unites with fulphur. When- 
ever thefe two bodies meet in the vaporons form, they unite, 
and compofe a concrete ammoniacal fulphure. It may be ob- 
tained, by diftilling a mixture of equal parts of carbonat of, 
potath, of lime, and of ammoniacal:muriat, with half a part of 
fulphur. ‘This fulphure is of a red brown, and cryftallized ; 
- it emits fome white vapours when diffolved; is decompofed by 
heat ; is changed, and lofes its colour, by expofure to air ; is 
decompofed by acids, &c. The fulphurated hydrogen ‘gas 
which it affords contains carbonic acid. It muft be obferved, 
that this concrete ammoniacal fulphure is merely On NE 
carbonat, vitiated by a {mall portion of the fuming liquor of 
Boyle; for it is impoflible that the ammoniac fhould hold 
fulphur in folution, while it is combined with the carbonic 
acid, which ‘has the property of precipitating the fulphur of 
the ammoniacal fulphure very readily, 

Several acids a&t upon fulphur. If relvttutte acid be boiled 
on fulphur, the acid affumes an amber colour, and a fulphure- 
ous fmell; the fulphur melts, and floats like oil: in cooling, 
it forms concrete globules, of a green colour, which is deeper, 
in propottion to‘the time it has been expofed to the ation of 
the acid. The’acid diffolves a‘fmall part of the fulphur, which 
is precipitable by an alkali, ‘as Baumé ‘has fhown. This ex- 
“periment, and ‘many others of the like nature, convinced Ber- 
thollet, that the fulphureous acid confifts of the fulphuric acid, 
‘which holds fulphur in folution. And’in fact, this opinion a- 
grees with dll the modern ‘experiments, which ‘{how the ful- 
phureous acid differs‘from the fulphuric in no other refpect, 
but in containing a greater proportion of fulphur. 

The fmoking nitrous acid acts ftrongly on fulphur. “Prouft 
was the firft who obferved, ‘that a detonation and inflammation 
are produced when red nitrous acid is poured on melted fulphur. 
-Chaptal has made a feries of experiments relative to this fub- 


3 


ee SULPHUR, 


ject ;, he fucceeded «in | diffolving and converting fulphur into 


{ulphuric acid, by diftillation, with the addition of nitrous. . 


acid, Hence it appears oxygen has a ftronger iid with 
| fulpbur. than with azot or bafe of nitric acids...) Riz 

, The common muriatic acid produces no change i in this com- 
buftible fubftance ; but the oxygenated muriatic acid, is capa- 
ble of ating more ftrongly on it. It burns it even in the midit 
of water, and converts it quickly into fulphuric acid. The 
fulphur is feen diffolving in the water. Experiments have not, 
however, been fufficiently varied, to render it an nk for us 
to dwell longer on this fubje&t. | | 

Sulphuric neutral falts have no action on Gala ; nitric 
falts, on the contrary, caufe it to burn with rapidity, even in 


clofed veffels. Nothing can be more fimple than the theory of | 
this important phenomenon. Nitre, decompofed by heat, af-. 


fords a very large quantity of vital air. Sulphur is a very 
combuftible fubftance ; that is to fay, it has a ftrong tendency 


to unite with oxygen: it therefore finds that, in the nitre 


which is neceflary for its combuftion, and does not therefore 
need the contaét of atmofpheric air. for that purpofe. The 
products are very different, according to the refpective quan- 


it 


tities of nitre and of fulphur employed. If a mixture of eight _ 


parts of fulphur, and one of nitre, be fet on fire in a clofe 
veffel, the fulphur burns with a very brilliant white flame, 


and becemes converted into fulphuric acid. . This. method has 


been ufed in England, and in Holland, for more than twenty 
years, for preparing this acid, which was before obtained from 
vitrigl. Very large glafs veflels, capable of holding about four 
_ or five hundred pints, having a large neck, were at firft ufed 
in ‘England, Thefe were placed befide each other, on a bed of 
fand, in two rows, at-a fufficient diftance from each other to 
be.conveniently come at. A few pounds of water were put 
into each of thefe veflels.. A ftone-ware pot was introduced 


into the neck of each vedlel, on which a ladle of iron, previ- | 


oully made red hot, was placed. Into this laf, by means. of 
another ladle of tin-ware, a mixture of fulphur and nitre, in 


due proportion, was put; the aperture of the glafs veffel be. 


- ing immediately clofed with a ftopper of wood. The heat.of 


the iron ladle fet thefe fubftances on fire; they fulphur became — 
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burned a the oxygen of the nitre ; ; and when the combuttion 
was finifhed, the veffel was taken out, and the vapours fuffer~ 
ed to condenfe. The fame operation was made in each of the 
glafs veffels compofing the two rows, fo that the workman, af- 
ter pafling through the whole range, arrived at the firft veflel, 
at the time when the vapours were totally: condenfed, and the 
veffel confequently in a ftate to receive a new portion’ of the 
burning matter. When the water was fufficiently charged with 
acid, it was taken out, and poured into glafs retorts, and the 
‘acid concentrated, by diftilling off the aqueous part, till a bottle, 
capable of holding an ounce of diftilled water, would contain 
one ounce feven drachms and a half, of the acid. Such was 
the method of preparing o7/ of vitriol, or concentrated fulpburic 
acid in England, which was very expenfive, on account of the 
‘price and brittlenefs of the large glafs veffels. But fulphur 
has been for fome years burned for this purpofe in iron grates, 
placed within large chambers, lined on all fides with lead ; the 
 fulphuric acid being conduéted by gutters, as it is condenfed, 
into a receiver. It is afterwards concentrated by the action of 
fire. This procefs is ufed in the manufactory of Javelle, near 
Paris, the eftablifhment of which catinot but be very ufeful to 
the arts. It is proper to obferve, that ‘the fulphuric acid ob- 
tained by this procefs, always contains a {mall portion of ful- 
phur and fulphat of potafh, together with a little fulphat. of 
-alumine and fulphat of lead; but the quantity of thefe fub- 
ftances is fo fmall, as to have no fenfible effects in moft of the 
ufes to which this faline matter is applied. It-is, befides, very 
_ eafy to purify it for the nicer gh of ee by diftil- 
ling it to drynefs. . 
If, inftead of burning fulphut with the saat of one- 
eighth part of nitre, the dofe of the latter be augmented, fo 
as to be equal to that of the fulphur, fulphat of potath, form- 
ed by the combination of the fulphuric acid with the fixed al- 
- kaline bafe of the nitre, will be obtained, inftead of the dif- 
engaged fulphuric acid. The falt ‘obtained in this method, is 
called the polychreft alt of Glafer. It is prepared, by throwing - 
_ \a mixture of equal parts of fulphur and nitre, into a red hot 
-etucible’; the refidue. is diffolved in water, evaporated to a'pel- 
“*Tigle, afterwards-filtered, and affords, by cooling, true fulphat 
4 
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of potafh, which has been diftinguithed by the namie of its in- 
ventor, Glafer; though it does not at all differ from common 
fulphat of potath, 
A mixture of falphur and nitre with charcoal, compofes 
gunpowder, whofe terrible effects arife from its great combutti- 
bility. It is formed, for the moft part, of nitre, with a much 
{maller proportion of charcoal, and fill lefs of fulphur. One 
hundred pounds of gunpowder of Effone, near Corbeil, con- 
tain feventy-five pounds of nitre, nine pounds and a half of 
fulphur, and fifteen of charcoal. This mixture is triturated - 
for ten or twelve hours, in wooden mortars, with peftles of 
the fame fubftance, a very {mall quantity of water being added 
from time te time. ‘When almoft the whole of the fluid is _ 
evaporated, fo that the powder will not ‘foil an earthen plate, 
it is cartied to ‘be granulated. This is effected, by caufing in 
to pafs through a number of fieves of tkin, which are moved 
‘backwards and forwards ina right line. The holes in thefe 
fieves are of various fizes, down to that of cannon powder. " 
The duft, or meal powder, is feparated from the grains by 
fifting. The grains are then carried to the drying-houfe, which 
is a fhed expofed to the fouth, with glafs windows, fo as to re- 
ceive the rays of the fun. Cannon powder receives .norother 
preparation than we have here mentioned.. Mufket powder is 
‘glazed, that it may not foil the hands. To perform this ope- 
ration, ‘a cafk, mounted on an axis, and turned by a water 
wheel, is-half filled with powder. The motion of the cafk ex< 
cites continual fri€tion, by which the grains of the powder are 
. worn fmooth. ‘The duft is. feparated: from this glazed powder 
by a fieve, and the grains are likewife. lepatated by another” 
fieve, into a finer and a coarfer fort. Baumé, in conjunéion ’ 
with the Ghevalier ‘D'Arcy, .has made a very numerous fet. of 
experiments‘on the method of preparing gunpowder, on the 
reéfpective forces of this compound, made with different pro- 
leanne of the ingredients, and on the analyfis of this fub- _ 
ftance. Out of the many valuable circumftances of informa- 


"tot derived from thefe experiments, we fhall felect the moft . 


important, and fuch as-have an immediate reference to chemi-. 
cal theory. 1. Good powder cannot be made without fulphur, 
as has been propofed by feveral perfons ; this‘ fubftance being. 
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found greatly to incteafe its force. 24 Evety kind of chara 
eoal, whether light or heavy, except animal coal, is equally 2 
fit for making gunpowder. 3. Charcoal is one of the moft 


weful ingredients, a mixture of fulphut and nitre. not pros 


ducing an effe&@ to be compared with that of gunpowder. 
4. The goodnefs of gunpowder depends entirely on the accu- 
rate mixture and trituration, continued till the powder rifes 
inthe form of duit about the mortar. 5. Powder has a much 
gteater effec when fimply dried, than ‘when grained The 
moifture neceffary to grain the powder, caufes the nitre to fem 
parate, by eryftallization, from the other fubftances; fo that 
it may be obferved, by a magnifier, in the internal part of 
grains of powder, cut in two. 6. Glazed, or mutket powder, 
is lefs ftrong than unglazed powder, becaufe the particles of 
the former are clofer together, and confequently:lefs inflammas 
ble. As to the analyfis of gunpowder, Baumé performs it in 


avery fimple manner: his procefs confifts in wathing the gun 


powder, ‘well pulverized, with diftilled water, and evaporat- 
ing the water, which of courfe affords the nitre in ctyftals ; 
the refidue contains the fulphur and chatcoal. Sublimation 
does not completely feparate the former, becaufe it appears to 
be partly more fixed by the charcoal. Baumé, to: feparate 
them, burned the fulphur by a heat not fufficient to burn the 
charcoal. The latter, however, always tetains a {mall quan- 


. tity of fulphur, fince, according to the obfervation of that 


chemift, it emits a fulphureous fimell till it is entirely reduced 
to afhes. He eftimates the fulphur, retained by the charcoal, 
at One twenty-fourth of its weight. Gunpowder may likes 


wife be deprived of its fulphur, by expofing it. entire, and 


without previous wathing, to the a€tion of a gentle heat, as 
Mr. Robins, in his Treatife on Gunnery, written in the Eng 


ih language, has obferved. The perfons'who fteal game have 


been long in the habit of defulphurating gunpowder, by ex. 


_ pofing it in a tin difh to the heat of a bed of afhes. They are 


perfuaded, that the powder, in this ftate, imipells the thot to a 

much greater diftance, and does not foil the piece fo much, 

- Chemifts and natural philofophers have maintained various 

opinions refpeéting the violent effects of gunpowder; fome 

have attributed them te water, reduced into vapour, and others 
Vol. If. | Bee eee 
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to the fudden dilation of air. Baumé fuppofed. them. to ‘arife 
from a nitrous fulphur, formed in the inftant of combuftion. 
For out part, we think this phenomenon may be very readily, 
explained, by the application of the modern improvements in 
chemiftry. To render our theory more perfpicuous, it muft 
firft be obferved, that all the phenomena, which attend the in- 
flammation of gunpowder, depend entirely on its. great.com- 
buftibility.’ But fulphur and carbon minutely divided, are bo- 
dies highly inflammable... The intimate mixture, which has. fo 
great an influence on the:force of gunpowder, as) Baumé’s va~ 
iuable experiments have {hown, is the only caufe of its effects. 
The nitre is. equally difperfed among all the particles of very 
combuftible matter : as its quantity is much the greateft, each 
par ticle of fulphur and charcoal is furrounded, and, as.it were, 
covered with nitre.. A, much, greater quantity ,of, vital)air, 
than is neceflary for the complete combuftion, will be produ 
ced; it being well afcertained, that nitre affords that fluid.in 
great, quantities, by the application of heat... The fame thing 
happens i in this combuftion, as is obferved, when a combuftible 
body. 4 is plunged in a veflel filled with vital air ; that is to. fay, 
it is burned with great vivacity, and in much lefs time than in 
the common atmofpheric air. .It follows, therefore, that the 
fulphur and the charcoal muft be burned in ‘an inftant, becaufe 
they are really plunged in an atmofphere of vital air. Hence, 
the rapid inflammation, of powder, its:taking place in clofe 
veflels,and the terrible force with which it explodes and drives 
every obftacle before it, may be eafily conceived *. | ails of 
_, The. efle@ts of this mixture of nitre, fulphur, and charcoal, . 
are nothing, in comparifon with thofe of another preparation, 
called fulminating powder. ‘Uhis is made, by triturating, in a 
hot marble mortar, with a wooden peftle, three ounces of nitre, 
two ounces of carbonat of potalh or very dry jimed falt of tartar; 
and one ounce of flowers of, fulphur, till the whole is very ace 
curately mixed. If a drachm of this powder be .expofed toa 
gentle heat; in an iron ladle, it melts, and foon after produces 
a detonation as loud as the report of a cannon... This pheno- 
mention, which is fo much the more aftonilhing,’ becaufe its ef- 
fet is. produced without: enclofing the powder in any inftru- 
ment, as is done with gunpowder, may be explained, by ob. — 
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ferving, I. ‘That it does not fucceed, but by gradually heating 
the mixture, fo as to melt it. 2. That if fulminating powder 


- be thrown on ‘ignited charcoal, it only fufes, like nitre, but 


with very little noife, 3. That a mixturé of fulphure of pot~ 
afh with nitre, in the proportion of one part of.the former, 
and two of the latter, fulminates with more rapidity, and pro- 
duces as loud a report, as the compofition of fulphur, nitre, 
and alkali: hence it appears, that when fulminating powder 1s 
heated, fulphure of potath is formed before the detonation takes 
mes and this fact is fufficient.to explain the whole appears 

| When cryftallized nitre, and fulphure of potath are eX~ 
nag the action of heat, fulphurated hydrogen gas is difen- 
gaged from the latter, while the falt gives out vital air. Now 
thefe two, which together are capable of producing a ftrong 
detonation, as we ‘have obferved in the hiftory of hydrogem 
gas, are fet on fire by a portion of the fulphur. But as the 
thick fluid they are obliged to pafs through prefents & con-~ 
fiderable obftacle, and as the whole takes fire at the fame ine 
ftant, they ftrike the air with fuch rapidity, that it refifts in 
the fame manner as the chamber of a mufket refifts the expan- 
fion of gunpowder. A proof of this is obfervable in the ef- 
fe& the fulminating powder has on the ladle in which it ex- 


‘plodes. The bottom of this veflel is bulged outwards, and the 


fides bent inwards, in the fame manner as if it had been acted 
on by a force directed perpendicularly downwards, and lateral 
ly inwards, though it may be eafily conceived that the effec 


of the explofion fhould be.dire&ed equally on all fides or cir 


cularly. , ) 
Laftly, We-fhall in this place confider, that mixture mite nitre 
and fulphur, which is called powder of fufion... It confifts of 


_ three parts of nitre, one of fulphur, and one of faw-duft. A 


Admall quantity of this powder is put into a nut-fhell, with a. 


_ Amall piece of copper money rolled up; the piece is covered 


with the fame powder, which being fet on fire, burns rapidly, 


and melts the coin, without burning the thell, which is only. 


blacked. It is neceflary, however, to plunge the whole in 


water as foon as the powder has ceafed to burn.. This experi« 


‘ment proves, in fact, that the powder i is an ‘effectual flux. But 
_as the prefent ABusaTt ees depends, ima great meafure, on the 


Li 
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action of the fulphur on the metal, we hall bgaits mention thig 
fat i in the hiftory of metallic fubftantes. Gt eat 
‘“Muriatic, fluorie, and boracice neutral falts, have no aétion 
on fulphur. “We have feen, that alkaline carbonats unite with 
that fubftance, and render it foluble in water, by forming the 
alkaline fulphures, which retain a uaa ee of still cars 
Bonats. . 
- Hydrogen gas does not a&, in any fenfible: manner, on ful. 
phur in mafs, but it diffolves it when divided by caloric, forms 
ing fulphurated hydrogen gas. It is proper to obferve, that it 
was Very natural for chemifts to confider thefe fubftances, as 
having a ftrong analogy with each other. For it is certain 
that the fulphurie acid, in its combination with metallic bos 
dies, affords hydrogen gas, when it is diluted with water, and 
fulphur, when it is concentrated. In all places where hydros 
gen gas is produced, as for example, where large quantities of 
animal matters putrify, fulphur is hkewife formed; and the 
- Jatter, combined with alkaline fubftanees, appeared to become 
changed into hydrogen gas. Laftly, Hydrogen gas a@s ona 
great number of bodies, nearly in the fame manner as ful. 
phur. {It might therefore have been rationally concluded, that 
there is aNate of identity in thefe two bodies, if it were not at 
-prefent known, that hydrogen gas is almoft always produced » 
by the decompofition of water, and on pi ici does not onto 
into that fluid. 1 ee 
Sulphur is capable of » sdieiahe with many orees fabttan- 
ces; but as thofe fubftances have not yet been treated of, we 
fhall poftpone the confideration of their apoio to _— : 
faing part of this work. 
Sulphur is an excellent pena in pituitous aiforders 6 of! F the \ 
lungs, and efpecially in cutaneous diforders. It: is very fue. 
cefsfully employed in the humid afthma, and in fcorbutie erup- 
tions. | It is adminiftered in the form of flowers of fulphur, or 
in lozenges prepared with fugar. An ointment is made with 
fat fubftancés, with which cutaneous eruptions are rubbed, 
‘Alkaline fulphures have been propofed in obitru@ions, numb. — 
‘nefs, palfies, foulneffes of the fkin, &c.\ Though fome phy-— 
“ficians have fuppofed that fulphur 3 is not foluble in the animal - 
fluids, it is neverthelefs certain, that it penetrates ta the ex- 
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tremities of the minuteft velfels, fince the perfpiration, the 
urine, and the faliva, of fuch as ufe it, are manifettly impreg. 
nated. The fulphurated hydrogen gas, diflolved in mineral 
waters, 2s in thofe of Cauterez, Aix la Chapelle, Bereges, and 
Enghien, communicates to them difcuffive properties, of great 
fervice in diforders of the fkin, the lungs, the pine nae 
&e. 

Sulphur is not lefs ufeful in the arts. We have feen its uti- 
lity in making gunpowder and fire-works. It is ufed to take 
fine impreffions of engraved itones, to make matches, to bleach 
filks, and to deftroy certain colours; to impede or ftop the pro- 
grefs of fermentation” in wines, &c. Jt has been 8 to 
| be = in aed iron in ftones, &c. — 


NOTES ON SECTION UI. 
_{P. 136.) 


a  Liauranivs, i in expofing a diamond to the focus of a burning glafs, in contadét 
“with oxygen gas, obferved that the diamond difappeared in lefs than five mm (cs, 
The diamond, during this combuftion, exhibited an evident flame, whica wa> not 
extinguithed by a fiream of oxygen gas. Me repeated this experiment on a fui 
Jarger diamond, and with fimilar eficcis. See Gren's Neues. Fournal de Phyjicte 
Mi Dritter Band. Seite. 88. 

Landriani mentions an experiment in which the diamond was fixed to the en d 
of a {mall iron wire, which was heated red hot, and plunged into a veffel’ conta, a- 
ing oxygen gas. The combuftion of the iron commun caicd itfelf to ch, diamuud, 
which bugned in this gas with a very bright light. ‘Lhis experuncnt, however, 
did not fucceed with the diamonds from Brazil. See Annal. de Chew.‘ ol. asi. 
356. | 
‘Mr. Tennant has lately removed all our doubts with vara’ to the natur: of 
Gatnond, by a very aceurate and fimple’experiment. _ Into-a yold tube, coled at 
. _ one end, he introduced twa grains and a half of {mall diamonds, with a quarter of 
an ounce of nitre. This tube was expofed toa itrong red heat for about an tious dud 
-ahalf. ‘The air which was extricated during this procels contained only a ver) 
fall quantity of carbonic acid gas. After the tube had become coud, the aikei..< 
_thatter contained i in it was diffolved in water, and the whole of the diane. 
were found to have been deftroyeds: A faturated folution of marble in muriavc 
acid was added to the alkaline folution. A precipitate of carbonat of lime wus 
‘inftantly formed. By adding muriatic acid to this carbonat, a quantaty of carbonic 
acid gas was extricated, which occupied the {pace of a little more than xo, ‘. 

aces of water. 

In a fecond experiment, made in a {imilar manner with ore grain and a hali of d ‘aa 

6,178 ounce meatures of carbonic id gas were obtained. 1 he-quantity, af 
carbonic acid, therefore, produced in thefe two experiments, from the combuition of 
L i 
‘ ’ 
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the diamond, differé very Httle from what would have been produced by the com- 
buftion of an equal quantity of carbon. By combining the carbonic acid obtained 
}rom the combuition of the diamond with lime, and expofing it to heat with phof- 
phorus, it afforded carbon in the fame manner as any other calcareous carbonat: 
See Phil. Tranf. for 1797, p. 123. 

» P Some of the more remarkable properties of alkaline fulphures have been invetti- - 
gated more recently by the Society of Dutch Chemitts. - 

By expofing two equal quantities of frefh fulphure of potafh to equal volumes 
of atmofpherical air, the one confined by mercury, the other by water, thefe che- . 
mifts obferved, that at the end of a few days the volume of the air over the mere ~ 
cury was not diminifhed, while that of the air over the water im the fame fpace of 
time was diminifhed nearly one fourth, This air, on examination, was found to be 
completely deprived of its oxygen gas. Effeéts quite fimilar were produced by 
ufing fulphure of barytes. The abforption of oxygen gas took place alfo in the’ 
air over mercury when the fylphure had been previoufly moiftened with a little 
water. <A confiderable difengagement of caloric was preduced at the moment the 
water came into contact with the fulphure. 

In expofing nitrous gas to alkaline fulphures this gas was deprived of its oxygen 
in the fame manner as atmofpherical air, The dry fulphures, however, had no , 
action on this gas, but as foon as a little water was added, an abforption of oxygen 
gas immediately began to take place. 'Thefe facts were fufficient to fhow that the 
attraction of the fulphure for oxygen, in thefe experiments, was not exerted di- 
rectly, but only throtigh the intervention of water.” With a view to difcover the 
Share which water has in producing this abforption of oxygen gas, a quantity of 
aqueous vapour was made to pafs through hot alkaline fulphure, and it was found 
that fulphurated hydrogen gas alone paffed over into the receiver. When muriat of | 
barytes was added to a folution of the fulphure ufed in this experiment, a copious 
precipitation of fulphat of barytes took place. This experiment fhowed that it 
was the water which had been decompofed, and that it was the oxygen of this’ 
fluid which had united with the fulphur of the fulphure to form fulphuric acid. 
Sulphure ¢ of lime, through which aqueous vapour had been paffed, afforded the 
fame refults. 

Thefe chem ifts, however, were not able to effect the direct combination of ful- 
phur with hydrogen, by pafling this gas through alkaline fulphures in a a high tem- 
perature. 

Sulphurated hydrogen gas was quickly abforbed by the cauftic folutions of am- 
moniac, foda, and potath, J.ime water produced the fame effect, but with lefs rae _ 
‘pidity. The fulphurated hydrogen gas could be feparated from the alkali by the 
vaddition of an acid in a quantity equal to that which had been abforbed. Alka- 
lis, in their dry flate, did not abforb this gas; but the addition of a ia moif- 
ture occafioned an immediate abforption. | 

When fulphurated hydrogen gas was brought into contact with ammoniacal gas, . 
a combination took place, and the gafes were deprived of their elafticity. ‘The “a 
fulphurated hydrogen gas could be difengaged by adding an acid, which united ! 
with the ammoniac. By expofing the fulphurated hydrogenated ammoniac to a _ 
ftrong fire, the fmoking liquor of Boyle was preduced. Carbonic acid feemed to 
deftroy the affinities of alkalis for fulphurated hydrogen gas. eT 
_ The fixed alkalis alfo, faturated with fulphurated h ydrogen gas, were found te 
poffefs the property of abforbing oxygen when expofed to the atmofphere; the 
Sulphur, i in combination with the alkali, forming with on oxygen 2 a fulphat, ‘The 
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’ oxygen of the water feemed to be attracted in preference to that of the atmofphere. 
In this cafe the hydrogen of the water has a tendency to combine with the other 
portion of the fulphur, and to form fulphurated hydrogenated gas. 


- An alkaline fulphure diffolved in water contains therefore alkaline falphure, pro-. 
perly fo called, or the fimple combination of fulphtr with alkali; adly, Sulphat of, 
alkali; and, 3dly, Sulphurated hydrogen gas diliolved in the alkaline fulphure. It. 


is this fulphurated hydrogen which abforbs oxygen from the atmofphere. When 
expofed to that fluid, the hydrogen has a tendency to refume its oxygen, and to. 
form water, while the fulphur which had been united to the hydrogen remains 
in combination with the aikali, But the water thus formed is decompofed in its 


turn; and thefe operations go on alternately till every particle of the falphyre., i, 


converted into a fulphat. ‘Journ. de Phyf. 179%; Vol. I. p. 409. 


« Berthollet diftinguifhes the combinations of fulphurated hemi with alkaline 


er earthy bafes by the name of Hydro-fulphures. 
\ The hydro-fulphures of potafh and foda are procured by receiving rine 
hydrogen gas in a folution of thefe alkalis in water. The alkali is allowed to ab- 
forb an excefs of the gas, which may be afterwards diflipated by heat. The hydro- 
fulphures of lime and magnefia are prepared in the fame manner, When preferv~ 
ed carefully from the air, thefe hydro-fulphures are colourlefs; but contaé with 
that fluid gives them immediately a yellow tinge. : 
» In expofing a folution of fulphure of potafh to the action of (shuharaeed balla 
gen, Berthollet obferved that a great part of the fulphur was precipitated. Water 
impregnated with fulphurated hydrogen produced alfo the fame effec. if 
- The affinities of the earthy and alkaline bafes. for fulphurated hydrogen have 
been but very curforily examined. Berthollet thinks that barytes has the flrongeft 
affinity, alumine little or none, When hydro-fulphure of potafh.or of ammoniac 
ig mixed with an acid folution of lime, magnefia, or barytes, no precipitation takes 
place, either becaufe there is no exchange of bafes, or becaufe the refults of the new 
combinations are all foluble in water.. The folution of alumine is precipitated, 


and Berthollet propofes this as a convenient method of feparating alumine from ‘ 


other earths diffolved in acids. ' 
Sulphurated hydrogen diffolved in water reddens the ‘inglice of turnfole. Its 
combinations with alkalis and earths produce a decompofition of metallic folutionse 

. This fubftance decompofes foap, precipitates fulphur from alkaline and earthy ful- 
-phures, and forms with the alkali or earth a triple combination. But as thefe are 
_ the properties by which acids are characterized, Berthollet is of opinion that ful- 


phurated hydrogen ought to be ranked among that clafs of fubftances. ip 


- In order to determine whether fulphurated hydrogen be formed at the moment — 


water is added toa fulphure, or whether the action of an acid contributes to its 
formation, Berthollet made the following experiment. 

Dry fulphure of potafh was diffolved in alcohol, and fulphat of potafh was 
formed. On mixing the liquor, which was of a very deep colour, with diftil- 
ded water, it became muddy, and depofited a confiderable quantity of ful- 
_phur. To this liquor, after it had been allowed time to fettle, he added muri- 
atic acid; by which a large quantity of fulphurated hydrogen gas was difen- 


_ gaged, and the remainder of the fulphur precipitated. A folution of muriat of ba-’ 


rytes, poured into this liquor, did not difturb its tranfparency; a proof that nei- 
ther the fulphuric nor fulphureous acids are formed when a fulphure is decompof- 
ed by muriatic acid. From this experiment, Berthollet coricludes that the ful- 
-phurated hydrogen is ponents from the decompofition of the water furnifhed by 
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the aleohn!, and Sat the action of the acid confifts merely in Biving = eeneye 7 


form to the product, by the caloric which it difengages. uy 


A folution of hydre\dalidhitied of alkali diffolves fulphur in the cold. if vlrieteadl | 


ed muriat of potafh be added to a folution of fulphure of potath, fulphur will be pre- 
cipitated. The fulphurated hydrogen, in this experiment, is deftroyed by the 


"oxygen of the muriatic acid and the fulphur precipitated, becanfe the alkali has. @- 


greater attraction for the water than for the fulphur. The union, therefore, bes 
‘tween a fylphure and water is produced folely through the intermediym of ful 
“phurated hydrogen. To the combination of the hydro-fulphure of alkali with 
fulphur, Berthollet gives the name of Aydrogenated fulphure. ‘Vhe combination of 
alkalis, therefore, with fulphur, agcording to this nomenclaturé, are" either Mh 
pbures, hydro-/i ubpbures, Ox h hydrogenated Sulphures. 


In the diftillation of fulphure of ammoniac, it is only the aipeitienidid comes — 


over firft that is {moking. SBerthollet added fome muriatic acid to equal portiong 
of the fmoking and of the unfmoking liquors obtained in this diftillation, and of 
hydro-fulphure of ammoniac; very little fulphurated hydrogen was evolved from 
the fmoking liquor, and only a fmall portion of fulphyr depofited. The acid 
difengaged more of the fulphurated hydrogen gas, and of fulphur, from the un- 


{moking liquor. A much more confiderable quantity of fulphurated hydrogen gas 


was difengaged by this acid from the hydro-fulphyre of ammoniac; but this dif- 
engagement was unaccompanied by any depofition of fulphur. By mixing nearly 
equal parts of ammoniac with the unfmoking liquor, and with the hydro-fulphure 
of ammoniae, thefe two liquors immediately began to fume, and to refemble, im 
their colour and other qualities, the fmoking liquor which comes firft over in di- 
-ftillation. Berthollet, from this experiment, is inclined to afcribe the fmoking 
quality of the liquor to the prefence of a portion of uncombined ammoniac. 
Sulphure of ammioniae is capable of diffolving a confiderable quantity of fule 
phur in the cold. In the fuming fate, it diffolves a quantity of fulphure fufficient 
to faturate the excefs of ammoniac, and ceafes to be fuming. The fulphure of 
ammoniac, faturated with fulphur, has a deep colour and oily confiftence. Sule 
phurated hydrogen does not produce in it any precipitation of fulphur; but thig 
fubftance is depofited by the contact of air, which aéts immediately on the hydro- 
gen. The folution of fulphur in fulphure of ammoniae forms, then, rarer to 
the nomenclature of Berthollet; an hydrogenated fulphure of ammoniac. 


When muriatic acid is added to an hydrogenated fulphure’ of alkali, a fmalj 


gnantity of fulphurated hydrogen gas is produced; but while the greater part of 
the fulphur is feparated, there is another portion of it which combines with the 
fulphurated hydrogen, acquires an oily appearance, and finks to the bottom of the 


‘weffel in which the experiment is made. This combination Berthollet terms Hye | 


drogenated Sulphur. It was Scheele who firft obferved the formation of this hys 
‘drogenated eat but fince his time it has not wee ieoeeionet by _ che- 
yak. 


He Hydrogenated fulphur gives out fulphurated nyarohew gas ite expofed to the a 


‘ation ef a gentle heat. Conta& with air alfo f{peedily difengages this gas. ig . 
both 'thefe cafes, the hydrogenated falphur gradually Jofes its fluidity, and isat 


lat changed into pure fulphur. A fmall degree of heat is produced by mizing 
‘potath with hydrogenated falphur, and a fmall quantity of fulphurated hydrogen 
‘difengaged from that portion of the hydregenated folphur which’ does net com= 
‘bine with the alkali. The reenact ho secre ya ne mtn PH 

Wrogenatet! wre of gee | 1g ition he caialg! basing 
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Sulphurated hydrogen gas is not decompofed by oxygen gas im the ordinary 

temperature of the atmofphere. | Ir is the fame when this gas is diffolved in wae 

hia In the latter cafe, the air attraéts it from the water in which it is diffolved s: 
it is not fo with the hydro-fulphures, When pure, thefe fubftances here: mocos — 


jour; but they receive a yellow tinge from the action of air, 


“If to.a colourlefs hydro-fulphure, fulphuric, muriatic, or any other cae be 


added, which has no action on hydrogen, fulphurated hydrogen gas will bedife. 


engaged, without any depofition of fulphur; but if the hydroefulphure has bee 


- eome coloured, a depofition of fulphur will take place in proportion to the chane 
ges which the fulphurated hydrogen has already undergone. It is the hydrogen, 


therefore, which is firft diminithed in the decompofition ef fulphurated hydrogen.’ 
In combining with the oxygen of the atmofphere to form water, it quits the ful~ 
phur, buta portion of the fulphur is foon changed into an acid ; and when the 


 fulphorated hydrogen has been reduced to a certain point, the oxygen ads equally 


in decompofing it upon the hydrogen and the fulphur.) 

If an hydrogenated fulphure be expofed to the action of the airy | it abforbs arye 
gen, which aéts on the hydrogen and fulphur. In proportion as hydrogenated 
fulphur is decompofed, there is a depofition of fulphur produced; but in the des 
eompofition of a hydro-fulphyre, no depofition whatever takes place. gee 

‘Its the fulphuric, and not. the fulphureous acid which is formed, when ns ee 
decompofed, to produce fulphurated hydrogen, but it is the fulphureous acid which 
is formed by the {pontaneous abforption of oxygen from the atmofphere. In the 
former cafe the oxygen is more completely deprived of its caloric, and confe= 
quently difpofed to qnter into a clofer union, 

Sulphureous acid, in contact with fulphurated hydrogen, yieldsits oxygen to the 
hydrogen; and the fulphur contained in the fulphureous acid, as well as that ia 


the fulphurated hydrogen, is precipita ted. 


Nitric acid alfo decompofes fulphurated hydrogen, by yielding its oxygen to the - 


hydrogen. But this a¢tion of the nitric acid is deftroyed, or, at leaft, greatly 
weakened, by diluting it with water. dun. de Chem. Tom. XXV. p. 233. 

¢ The explanation given by Fourcroy of the explofive effects of gunpowder is 
rendered extremely doubtfal by the late ingenious and difficult experiments which 
Count Rumford has made upon this fubjedt, of which a very minute account is to 
be found in the volume of the Philofophical Tranfaétions for the year 1797. 

By contriving to fire gunpowder in an apparatus, in which the elaftic fluid gee 


- gerated was made to aét with a determined force againft a weight capable of being 


wig 


increafed or diminifhed at pleafure, the Count was enabled to calculate the force 
which this fluid exerts with a very tolerable degree of accuracy. In fome experi 


ments this force amounted to no lefs than 4125 29 lbs. a force 55004 times greate | 


er than the mean preffure of the atmofphere. When the weight was increafed fo 
as to confine the elaftic fluid for a few minutes after the inflammation of the pow= 


der, it was found to poffefs only a very {mall degree of -expanfive force; for on 


raifing the weight, the fluid rufhed ont with a noife hardly fo loud or fharp as the 
common report of an air gun. It became obvious from this and fimilar experi- 
ments, that the quantity and force of the permanently elaftic fluid generated were 


- by no means adequate to explain the phenomena. Count Rumford was therefore 


led to fearch for the caufe of thefe phenomena, in the temporary action of a fluid 
not permanently claftic; and this fluid he conceived to be water, which had been 
converted into vapour by the caloric evolved during the combuftion of the inflam- 
table materials of which gunpowder is compofed. Two conditions only feemed 


° 


* 
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to be required to render this {uppofition ‘itis ; th, The exiftence of a fuffi- 
cient quantity of water in gunpowder; and, fecondly, The evolution of a quanti-» 
ty of caloric not only fufficient to convert this water into fteam, but alfo to raife 
its temperature in that ftate to a very confiderable degree. , 
The firft condition is found in the quantity of water actually contained. in gun- 
powder, which from experiment:appears to amount to fifteen grains of this fluid 
int every cubic inch of the powder. The fecond condition is to be fought for in 
the actual degree of heat, which is excited during the inflammation of gunpowder, 
and the effects which this degree is known to have of) increafing the expan~ 
five force of aqueous vapour. With regard to the degree of heat, it may be. 
remarked, that brafs has been known to melt in the heat generated during the 
combuftion of gunpowder, when this metal was previoufly reduced to very {mall 
particles, and mixed with it. Now, this metal, according to Wedgewood, melts 
only in a degree of heat equal to 3807. It is alfo a well known fad, that the 
elafticity of aqueous vapour is incomparably more increafed by any given increafe 
of temperature than that of any other fpecies of elaftic fluid. -But as the elatticity 
or expanfive force of this fluid at the temperature of 212°, is equal to the ordinary 
preffure of the atmofphere; and as this elafticity is doubled by every increafe of 
temperature equal to 30° of Fahrenheit, it becomes eafy to calculate what the 
prodigious force of this vapour muft be when raifed to the temperature of 38079. 
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CHAPTER V. 


Genus V. Merratuic sussTANGES IN GENERAL. 


Meratruic fubftances conftitute an order of bodies, of the 
greateft importance and utility in the different purpofes of or- 
dinaty life, as well as in chemiftry and medicine. They effen- 
tially differ from earthy and faline matters, by thete phyfical 
characters, and their chemical properties, 

Before we proceed to the examination of each sleieatee me- 
tallic fubftance, it will be proper to confider them in general. 
We fhall do this in order, under feveral heads ; namely, 1. We 
fhall {peak of their phyfical properties. 2. Their natural hi« 
ftory. 3. The art of afcertaining their nature and quantity, 
which is ufually called the docimaftic art, or art of aflaying, 
4. The art of working metals in the large way, or metallurgy. 
5. Their chemical properties. 6. The method of diftinguifh- 
ing them from each other, and the divifions which it is necef- 
fary to eftablifh among them. 


§ 1. Concerning the Phyfical Properties of Metallic Subflances. 


. Metallic fubftances are abfolutely opapue; a circumftance in 
which they differ greatly from ftoney fubftances: for the moft! 
opaque ftone, being divided into thin portions, has a fort of 
tranfparency ; whereas the thinneft plate of metal is as per- 
fe&tly opaque as the moft folid piece *.. The opacity of metal. 
lic fubftances, renders them exceedingly proper to reflect the 
rays of light, no bodies poflefling this property in fo eminent a 
degree. ‘hus we obferve, that looking-glafles do not ftrong- 
ly refle& the {pecies of objects, unlefs they be coated. with me- 
tal. The metallic brilliancy arifes from the fame property, | 
and is always greater, in proportion as theidentty and hardnefs 


* ohio has not been well inquired into, Gold i in leaf, whith is about the 
ZyO50o of an inch in thicknefs, tran{mits rept a lively green colour, and igs 
tranfparent. Silver leaf, which is about the . of an inch thick, is pinoy 
ly opaque ; and fo Jikewie is leaf brafs, or Dutch gold, whofe thicknefs is 
ef an inch, Other meta's have not been extended in this. way, and ly any 
of them are capable of it in any confidexable degree, is not known, T, 
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of the metal permits it to take a finer polifh. . White me. 
tallic fubftances refle& a greater quantity of light, and are more 
brilliant than thofe which are coloured. | 

Metallic fubftances have a much greater {pecific gravity than 
all other bodies. A cubic foot of marble weighs only 252 
pounds ; a cubic foot of tin, which is the lighteft of metals, 
weighs s16 pounds; and a eubic foot of gold weighs 1326 
pounds. This exceflive weight, fo much beyond that of other 
earthy fubftances, doubtlefs depends on their great denfity, ta 
which their perfe& opacity and brilliancy are likewife owing. 

Moft metallic fubftances may be extended, by repeated per~_ 
cuffion, or ftrong preffure. This property, peculiar to metal- 


lic matters, and which for that reafon we have not had occafion - 


to notice in any of the fubftances we have yet examined, is 
termed duéfility. We think it ought to be diitinguithed inte 
two kinds; the one, ductulity under the hammer, or malleability, 
eonfifts in the property of being extended into thin plates, 
without cracking ; lead and tin poflefs this kind of dudtility 
only: the other confifts in the fucceflive, and almoft extreme 
lengthening of cértain metallic matters into Wire. This duce 
tility, which is eminently obfervable in iron, copper, and gold, 
is likewife called tenacity. It is of much more confequence to 
‘make a proper diftinétion between thefe two forts of duétility, 
becanfe they appear to be really verydifferent from each other. 
Metallic fubfiances, which are very malleable, have often 
fcarcely any tenacity ; and many of thofe which are very dué- 
tile, when in the hand of the wire-drawer, are not very malle- 
able. The tenacity of metals is very accurately exprefied, by 


the quantity of weight a metallic wire, of a known diameter, |. 


is capable of fuftaining without breaking: both thefe proper. 
ties appear to depend on the peculiar form of the integrant 
parts of each metal. Metals, which are extended into thin 
plates by perciitien, feem to be formed of fmall laminz, which, 
when compreffled, flide on each other, and are increafed in 
- breadth, in proportion as their thicknefs is diminifhed ; while 
fach as are capable of being drawn into fine wire, have a kind 
of fibrous texture, whofe filaments are caufed to approach each 
other, and become lengthened, by the ftrong preflure they fuf- 
fer in the drawing. The duétility of metals is limited. It is 
obferved, that when a metal, even of the moft ductile kind, has 


“ 
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seceived feveral ftrokes of the hammer, it becomes hard, and 
eracks, inftead of extending ; it is then faid to be hammer-har- 
dened; 2 metal in this flate, recovers its former duttility, by 
being heated, and gradually cooled. The parts feem to extend 
ender’ the hammer, only while the {pace between each particle 

is fuch, that they may yield before the hammer. It may eafi- 
ly be conceived, that thefe parts, being once brought fufficient- 
ly near each other to leave fearcely any interval, can no longer 
yield or efcape before the ftroke of the hammer ; and in that 
eafe, the impulfe will be exerted in deftroying the texture, or 
breaking the metal. Heat, by dilating, caufes the parts to fe. 
parate, and produces new fpaces between them, which confe~ 
quently allow of their being again brought together, by reite- 
tated ftrokes. | 

As ductility is a property of certain metallic bite on- 
Iy, chemifts and naturalifts have availed themfelves of it asa 
diftin@ive charaéter. They call thofe which have the metal- 
lic weight and brilliancy, together with dudtility, metals; and 
thofe which, ‘with the metallic appearance, are not duttile, 
_ they call Semi-metals. But this diftin@ion, though confiderably 
accurate, is not fufficient to feparate all metallic matters into 
two clafles, fince the difference between the extreme du@ility 
of gold, and the fingular brittlenefs of arfenic, is connefted by 
infenfible degrees in the other metals; there being perhaps a 
greater difference, in this refpect, between gold ; and lead, which 
are reckoned metals, than between lead and zinc, the latter of 
which is reckoned among the femi-metals ; or between zinc 
and arfenic: befides, the term femi-metal expreffes a very hy- 
pothetical opinion re{pedting the nature and formation of me- 
tals. — 

Metals, aontiderss with refped- to their duality, may be 
arranged i in the following order. Gold i is the mott malleable, 
and is fucceeded in order by filver, copper, iron, tin, and lead: 
The femi-metals have been confidered as poffefi ing no dudtility. ay 
We thall, however, fee, that this property exifts, ina certain 
degree, i in zine and mercury. As to tenacity, “gold poffeties it it 
in the higheft degree, and i is fucceeded byi iron, ‘copper, fi fi ver, 
Py and lead. The tenacity of platina i is not. well known. is 

Metallic fabitances are fulceptible of a ‘regular figure, either 
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naturally, or by art. Naturalifts have long acknowledged this 
property in native bifmuth, virgin filver, and fome other 
_ metals. ‘The alchemifts have carefully obferved the ramifi- 
ed, or ftellated figures, which are formed at the furface, of 
antimony, and bifmuth. Baumé, in his Chemiftry, affirms, 
that metallic matters, after being well fufed, aflume a fymme- 
trical arrangement, by gradual cooling, &c. The Abbé Mon- 
gez, who accompanied La Peyroufe in his voyage round the 
world, has made.a continued feries of experiments on the cry- 
ftallization of all metallic fubftances. Brongniart, lecturer of 
chemiftry at the botanic garden, has likewife made experi- 
ments relative to this inquiry, which have been repeated by 
many chemifts.. The general refult is, that all metals are cap. 
able of cryftallizing, and that though many of them apparently 
differ,, yet the greateft number prefents, the fame popheare 
form, with fome modifications. 

Certain metallic matters have a fenfible tafte and ial as 
arfenic, lead, antimony, copper, tin, andiron. Thefe proper- 
ties are conftantly obferved in fuch metallic fubftances. as are 
moft fubje& to change. They fometimes exift in fo eminent 
adegree, as to be capable of corroding, and eeeinely: P| 
the organs of animals *. 


$m. The tical Hiffory of Metallic Subftances. di 
Metallic fubftances exift i in the earth in four different ftates : 
the firft is that of virgin, or native metal ; that is to fay, pol 
feffled of all its properties, Gold is always found in this ftate ; 
filver, copper, mercury, bifmuth, and arfenic, often; but 7 iron 
feldom : and lead, zinc, antimony, &c. ftill more rarely.“ °g q j 
The fecond ftate in which metallic fubftances are found, is 
that of oxyds or. alces, that is to fay, without the metallic af- 
pect, and rather refembling ochres, or earthy fubftances. Cop- 


_ per is often found in the ftate of green or blue oxyd; iron in 


that of a ‘yellow, red, or brown oxyd; lead, in the ftate of a 

white, grey, or reddith oxyd ; zinc in the ftate of calamine ; Bei 

cobalt i in red flowers ; ; arfenic in a white oxyd, &e. 3 
‘The third natural ftate, and the moft common in which me 


tals are found, conftitutes ores, or mineralized metals. The 
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metallic. fubftance i is. found. combined with a combuftible mat- 
ter, which deprives it of its metallic properties, and- requires 
to be feparated before thofe properties can be again manifefted. 
This matter, which is called the mineralizer, is either fulphur, 
or fome metal. Some chemifts even affirm that fulphur is the 
moft common mineralizer. It is united to filver in the vitre- 
ous ore of filver ; ores of copper almof almays contain much 


‘fulphur ; iron is combined with this mineral in the martial py- 


4 


ric acids have likewife been difcovered in minerals meiehin the - 


rites, leadin the galena,. mercury in cinnabar, zinc in blends 
and laftly, it is fometimes united with pilmuthy and often with 


¥ 


arfenic..  « . Vi sail he Psa We 
to It is\proper to obferve, that rietals have’ not all the ate afe 


finity with fulphur.. There are fome metals which contain 


large quantities, and readily part with it, their metallic fate 
appearing f{carcely altered ; fuch are copper, lead, and antimo. 


ny. Others contain it. in very {mall quantities, but ftrongly 


adherent, ‘and caufing almoft all the metallic qualities ioatenil 


mer ; as'is obfervable in cinnabar. «. 


Metals are occafionally found alloyed with other hoalan but 
arfenic is the moft ufual mineralizer. Iron, tin, and, cobalt, 


are frequently united to arfenic.. Sometimes the metal is com- 


bined both with:arfenic and with fulphur, as in the red ore of 


antimony, and the red: filver ore. Laftly, There are metallic 
ores compofed of feveral metals and feveral mineralizers ; fuch | 


as the grey copper ore, the grey filver ore, and fome others. 
The fourth ftate in which metals are found, is in combina- 
tion with faline {ubftances, alnioft always acids. The fulphu- 


‘ ric acid.is moft» frequently found. combined. with metals ; as 


for example, thé oxyds of zinc, lead, copper, and iron, are 


_ often in the ftate of fulphats. The carbonic acid is likewife a 


common mineralizer; and the muriatic, arfenic, and phofpho- 


laft few years. 


Metallic fubftances are snaiiiay lefs bu uate than ftoney 1 mat. 


ters ; they are formed in mountains in veins or clefts, which 
interfeé the Airaeds of earths and ftones with various degrees of 


; obliquity. ‘This is'the moft ufual {tate of mineralized metals ; 
*fuch as are in the ftate of oxyds, or of falts, are often found in | 
matfies depofited by water, and fometimes cryftallized. Me. 


146 METALLIC SUBSTANCES, 


tallic ores‘ are alfo found in facta irregular susie in cont 
aes their formation arifes from peculiar caufes. > 

“The ‘metallic veins are accompanied with ftoney rinttete, 
which feem to have been formed at the famte time. Thefe 
fiones are ufually quartz and f{par. They form two layers 
the layer on which ‘the ore is placed is called the ded or floor 
of the mine; the other which covers itis called the roof. Stones 
conftitute what is called the ga#gue or atatrix of the ore, and— 
muft not be confounded: with the mineralizers for this lattis 
combined with the metal, fo as not to be feparated but by chee 
tical methods ; whereas the gangue may be feparated by me» 
chanical means. Neither muft the gangue, which is formed of | 
eryftallized ftones, be confounded with the rock which forms 
the mafs of the mountain wherein the metallic veins are forms 
ed. The veins are divided into rich, or poor; wiih? or fmails 
pasa or crooked ; continued, or interrupted.) yn 

Metallic fubftances appear to be all formed by water. The 
greater part, in faét, are found cryftallized, or mixed with 
fubftances incapable of fuftaining the aétion of fire without 
change; as calcareous ftones and fulphur. Bodies are likes 
wife found among them which have the animal or vegetable 
ct acertain proof that they have not paffed the. 
fire. ‘There may, perhaps, exift certain ores, whofe formation 
ion be attributed to fire; as for example, the fpecular irom 
ore of Mont d’Or in Auvergne, me that of the _ ae? bos ; 
but thefe inftances are rare. 

- Ores are more commonly found in ieee side in ats , 
and almoft always in fuch mountains as form continued chains, 
It is obferved that the plants which grow on the furface of mes 
talliferous mountains, are dry; the trees are finuous, and des 
formed ; fnow melts almoft immediately when it falls in thefe 
regions, and the fands often exhibit metallic colours.’ Mineral 
"metallic {prings are found in the vicinity; by the examina- — 
tion of which, and of the fands over which they flow, good in- — 
dications of the metallic matters in the neighbourhood may be — 
obtained. When metallic veins appear at the furface of the — 
earth, the ground may be broken into with probability of ads — 
vantage, and the boring inftrument bringing up the fubftances 
- which compofe the internal parts of the mountain, together — 


*, 
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with ‘tis metallic thitieral: ‘{ubftance, fervés to fhow sive nattire | 
of that. fubftance, as well as the tefiftance which wat 2 ex. 


petedin digging. eter ow ely ily 50 ed 
Ms ph 
i ial § III. The Art of Affuying at or Dota, 4 


_» When a certain quantity of any ore has been extratted, it is 
neceflary to make an aflay, that its naturé and produce may be 
known. Theie aflays form one of the moft important parts of © 
chemiftry, which we term the diciimaftic art. They require to 
bervaried according to the nature of the ore under examina. 
tion; though there are certain een ena. ea to be follows - 
@d in all affays. ‘ | . Piet if > 
Specimens of the ore are: to be eae from the richeft, the 
pooreft, aridsthat which is of a middle quality.. This precau- 
tion is very neceflary ; becaufe if the aflay were made with 
a rich {pecimen, it might excite too flattering expectations; or 
if with a very poor oe, it might produce difcouragement. The 
ores being finely powdered, muft afterwards be thoroughly | 
wathed with water, which carries off the’ pulverized gangue, 
While the more ponderous mineral. remains at the bottom of 
the veffel.. The wathed ore mnft then-be carefully roafted, in 
order to drive off, by fublimation, as large a quantity as pof- 
fible of the mitetalizer.. The roafting ought to be performed 
ina fmall fhallew earthen’ difh, covéred with a veffel of the — 
-fame kind. This precaution is neceflary, becaufe certain ores 
decrepitate in the fire, and would fly, out of the capfule in, 
which they are roafted, and by that means render the refult 
wheeftain. As the roafting made in the open air ufually leaves 
the metal in the ftate of an oxyd, and may even diffipate a part, 
if: it be of a volatile nature 5; we prefer the: roafting of ores in 
_ an éarthen retort. ».This operation, although more tedious and 
difficult, has the advantage of exhibiting the nature and pros 
: petty of the mineralizer, and of affording 2 much more accu- 
tate analyfis of the mineral. When the ore has been kept red.- 
hot: ‘for a cértain: time, and no longer emits any vapour, the 
réafting is finithed.. The ore being weighed before and_ after 
the wathing, determines ‘the quantity of the gangue; afecond © 
weighing after the nating thows how myeh in-lofes by that 
Operation, : 
Vol. I. ; M 
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. The roafted ore muft then be fufed. Ben this sisal it is 


| mixed with three: parts of black flux, and a {mall quantity of 


dectepitated muriat of foda, and put into a crucible’ clofed 
with its cover, and placed in a good melting furnace. The al- 


kali of the black flux fufes the metal, and abforbs the portion 
of mineralizer which remains in the ore.. The coal of the tar- 


tar which exifts in the black. flux fsssiie to reduce the oxyd of 


the metal, by abforbing its oxygen. The muriat of foda 
prevents the mixture from fuffering any lofs during the fuffon; 


becaufe that falt, being- lighter than the other matters, occus 
pies the upper part of the crucible, and covers the mixturey 
The fufion being performed, the crucible muft be fuffered to 
cool very gradually.: When the fufion has been properly made, 

the metal is found in a fingle button with: ‘a convex furface, and 
no metallic grains are difcovered in the fcorie; the fcorie 


_ themfelves being vitreous, compaé, and uniform, covered with | 


a bed of common falt melted into a folid mafs. The ‘metallic 


button muft be accurately: -weighed, and thows the ie anieeten | 


of metal contained in the ore. 

Some ores are harder, and more sekhanaeii ; to stil ronft 
be added, a larger quantity of the moft active fluxes, fuch as 
borax, pounded glafs, fixed alkalis, &e. It frequently hap- 
pens, that'the fame mineral contains the perfeét metals mixed 
with the imperfe& ; thefe are feparated by heating the metale 


lic button with contaé& of air. The imperfect metal is diflipated _ 
by oxydation, and leaves the perfe& metal in a flate of purity, — 


This operation is generally termed affinage, or refining. | The 
perfec metal almoft always .confifts of gold and filver mixed 
together. Thefe are feparated by. diffolving the filver in a 
menftruum, which does not at upon the gold, the operation 


being called parting. The refidues of all thefe procefies. muft- 
- ‘be weighed ’with the affay balancen =) 


- 'Thefe proceffes, accurate as they may feem, are often le: 
“ufeful to thofe who undertake to work mines than an affay 1 fs 


carefully conducted would be ; ; becaufe, in the large way, nele 


ther the fame expenfive materials are ufed, nor the fame mi- 


nute accuracy obferved. It" is therefore proper to. attempt, to” 


fufe the ore among the coals of a melting furnaces’ The char- 


coal reduces the metallic oxyd; and the fixed alkeli produced 


2 
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- in the ¢ombuftion ‘of the charcoal, abforbs a portion of ‘the mis 
 neralizing. fubftance. “It is {ometimes neceflary to add a {mall 
quantity ‘of iron filings or fcorie, or glats gall; to ‘geen the 
_ fufion of the more refractory OER. OF OY: ett Be Bail 
 ©-There is likewife a method of aciapierg in the: humid way, 
which may be prattifed when it is required to know what me- 
- tals are contained in fpecimens intended to be preferved in cas 
binets of natural hiftory. A {mall piece of the ore is taken, 
which i is digefted i in acids, that’ diffolve the metal, and feparate 
. the mineralizer ; the fale produced by the'union of the metal 
to the acid, fhows the quality of the metal: but this. kind of 
aflay is not applicable to every ore, becaufe they are not all 
capable of being attacked by acids.. Bergman has written 4 
very valuable differtation on this: ice of cer a which 
8 “ol nieioummcpsate oa Coe a OR ib seh “ Ee 


ba 


ee ee eek, Ae gore We, or oem 
* When bythe aflay of an ore it is ufeceedinad ae it is eilbite 


working, the operation is conduéted i in ‘the following manner: 


A: fquare perpendicular well, or cavity, is dug in the earth, of 
fufficient magnitude to'contain ladders, by means of which the 
workmen may defcend and afcend. Over this is nfually eredt- 
ed fome fimple apparatus for ‘drawing up veflels leaded with 
- the mineral ; and fometimes pumps are ereéted to dtaw up the 
_ water which may iffue from the earth into the cavity. If thé 
_ preis too deep for one fingle well, or thaft, to'lead to the floor 
_ of the vein, a horizontal drift is dug, at the end of which a new 

- fhaft is funk ; and this is done cig Rhea the Wires are 
Garried | to the required depth, 9 0 ° Br Meco 
"If the rock in which thefe operations are aitrieiodhd be very 

- hard,‘it will not be neceflary to fupport it; but if it be 
Y ly, as when the work is carried‘on through earths,. the drifts 


ctumb- 


~ 


| muft be prope erly fopported, rome the fhafts lined with Le 3 


| properly fixed =e i ts A susie iy hwsiloat sis 

POTS i sata to ‘renew the air in mines. “When : 
Rivers. orTy: + thd nisinon cadisu! . Us RIG 9 vig ob Dediec UOT ORE Dees | 
Ghees sin CT or iobebinw iain Used n jeomieiu? Of 1 “n 


e baits .® See Bergman’ 3 Effays, panei by) by Cul othe seul | 


ete 
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it is practicable to open an adit from the bottom of a fhaft, fo . 
4s to communicate herizontally with the plane below,.a current | 


of air is eafily produced ; but where this cannot be done, a 
new fhaft is funk, fo as to communicate with the end of the 


gallery, fartheft from the original thaft. When one of thefe - 


two fhafts is lower than the other, the air circulates readily ; ; 


but if both open at the fame level above, no current of air will — 


be produced, In this laft cafe; a fire is lighted in a furnace at — 
the mouth of one of the fhafts, and the air being rarified by the. 


heat, pafles through the combuttible matters, and i is continual. 


iy tenewed in the gallery. Sate * 
Water is likewife productive of great it inconvenience in mines. 


if} it iffues by a little at a time from the earths, the miners at< _ 


tempt ‘to corivey it to fome lower ground, or to the neareft ri- 
ver, by a floping drift. Ifit is collected in larger quantities, 
pumps are ufed to draw it off. It. fometimes happens, in pler- 


cing the rock, that a prodigious quantity: of water, capable of — 


filling all the drifts, iffues out in'an inftant. The workmen are 


aware of this, by the particular kind of noife produced, in 
ftriking their inftruments againtt the rock. In this,cafe, they — 


conftru& a door, or gate, in one of the galleries ; ; a workman 


breaks the rock to give vent to the water, and quickly retires, — 


fhutting the door after him; by which means; he has time oy 


efcapé before the water gains.too-much, ~ 


Vapours of carbonic acid, and hydrogen. gas, are of Sfeae isiats | 


gaged, or formed i in mines, by. the re-adtion of mineral and mes 


tallic matters on each other. The fires which the workmen — 
are obliged to light for the putpofe of foftening or fplitting the 
rock, favour the difengagement of thefe gafes; whofe danger- — 
ous effeéts can only be prevented by rapid currents bu ade 8 


by detonation. 


oe 


_ The ore extraGted from the earth i is aie or eh sone 


me fmelted, and refined. The ore is in’fome cafes pounded 
under large peftles, moved by water ; and the pounded ore 
-wafhed on inclined planes or tables, by the current of wet 
which carries off the gangue. | Ores that contain much fulpl 
muft be roafted in the open air ; fuch as contain but little, sh 
be roafted in the furnaces, which afterwards ferve to fufe then. 


Some ores are oe alone ; others require te be — wet 


SF 
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~ gontaét with charcoal, and with different fluxes, The meltin g 
furnaces vaty in different countries, and according to the na- 
ture of the ore. The refining furnaces do not effentially differ 
from thofe ufed in melting; and fometimes the fame furnace 
ferves for both operations. When the thetals have been redu- 
ced in this manner, they almoft always confift of feveral united | 
together. The methods of feparating them are entirely. che- 
- miical, and will be fpoken of when we come to ‘treat of each 
kai individaally. . ey 


5 V. Concerning the Pp Bis Properties f Metallic Sid beri : 


~All the chemical properties of metallic fubftances feem to 
- prove, that they are fimple, and not decompofable. The changes 
they are fubject to by the action of heat, air, and faline fub- 
ftances, always arife, as we thall fee, from combinations ; 5 none 

of thefe changes refembling an analyfis, as we fhall prove by a 
| particular explanation of the sles which ones 
them. 

Light appears to alter the colour anid te brilliancy: of Hers 
metallic fabftances. Though well clofed in tranfparent veflels, 
they become tarnifhed by a change of colour, which gradually | 
increafes till the metallic brilliancy no longer remains. This 
- kind a alteration has not been obferved to “any yobikngts eX- 
tent. : 
Heat only disidianie certain changes of aggregation, with va~ 
rious degrees of facility in each. All metallic fubftances heat- 
ed i in well clofed veffels become fluid, or melt; fome long be- 
fore the red heat, others at the inftant of ignition ; ‘and others © 
long after. No two metals perfectly agree in fufibility. If 
- they be {uffered to cool gradually, after having been melted, 

they cryftallize. Ifthe fire be greatly urged, — boil after 
the manner of fluids, and ‘are reduced into vapours. Thefe 
properties have long been known in mercury; many gold- 

 fmiths have affured me that they have obferved gold and filver 
to boil when in fufion.. Buffon. obferved; that’ when plates of 
: “filver. are | expofed to the focus of a large concave mirror, 2 
Ns white fume is. emitted from their furface. Macquer and La- 
| voifier,, having: placed cuppelled’ filver in the focus of the lens 
be of Tichirnhaufen, obferved, that this metal exhales in the form 
Ee. Mii 
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of fmoke.: “A plate of gold expofed to this fame was perfelly. 
filvered. . Gold placed,in the fame focus likewife emitted fumes; 
which. perfectly gilded a plate of filver. expofed to them.» The 
chimneys of goldfmiths: and’ ‘aflayers ‘are’ filled with fumes of 


gold and filver.. Copper, tin, lead, zink, antimony, bifmuth, ? 


and arfenic, are volatilized with’ confiderable facility... : »/ foi } 
All melted metals appear convex on their furfage, and form 
perfect fpheres when their quantity is {mall. This effe& de- 
pends on the force of aggregation, which caufes the metallic 
parts toapproach each other, and likewife on their {mall ten- 
dency to combine with the body which fupports them. This 
property is general in all fluids, and may be obferved in oil, 


furrounded with ata or water RANE roninded ki iad ei Hubs - 


ftance. . 7 ‘ 
Metals expofed +t to the bine af fire siete aceite es air, are 

very fenfibly altered; but the time- required to produce thofe 

alterations is. exceedingly different in the feveral metals. Such 


as are not fenfibly changed, are called perfec metals ; and fuch, 


as are’ entirely’ deprived of their metallic properties. by this 
procefs, are: called imperfect? metals. This change, to. which, 
metallic fubftances are liable, is called oxydation, and is a true, 


combuttion ; which cannot be performed without the accefs of 


air, and when performed i in a certain quantity of air, cannot be 
continued, unlefs that air be occafionally renewed. ‘The air in, 
which metals have been burned’ becomes mephitic. . «The com- 


puftion of metallic fubftances is accompanied with a flame more 


or lefs ftrong; which is very fenfible in zink, arfenic ,iron, gold, 


filver ; and | even in lead, tin, and antimony, when- ftrongly a 


heated. Metals i in a more eminent degree lofe their metallic 


properties, the longer they are expofed to heat in conta& with ; a 


Some approach in their characters to earthy matters, in which, 


ftate they have been called metallic earths or calces. -The name: 
of metallic oxyds ought to be preferred to this lat term, becaufe ~ 
it is now, afcertained that thofe burned metals are not earths, as 


was till’ within a few years paft believed, but combinations widths 


oxygen,» Metallic oxyds do)not retain the brilliancy and fufix. 


bility they pofleffed when in the form of metals,, and. have. nc 


affinity with metals, not excepting even the. fpecies from sien 


they were, mnaeit | (When: orged: by: firey them 8 are either’ volts) 


f 
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lized, or flow into glafs, which. is the more tranfparent and 
refractory, the more perfect the oxydation. Metallic oxyds or 
glaffes unite with faline and earthy matters. Several of ;theni 
shave the faline character. Arfenic, well. oxydated, becomes a 
peculiar acid, whofe properties have been. examined by Scheele 
and Bergman. Rouelle has informed us, that the pant of} ‘aie 
‘timony, like that of arfenic, is foluble ia water. . fed fs 

Some metallic oxyds, expofed to the a@tion of heat, are re- 
acest to the metallic form, affording at the fame time ian aeri> 
form fluid, which is pure vital air.. We are indebted to Bayen | 
for the firft information refpeting this fubje@t. He obferved, 
that the oxyds of mercury heated in clofe veflels give out 
much air, and are reduced into running mercury. Dr. Priefte 
ley having examined this air, perceived that it was much’ purer 
than the air of the atmofphere; and. from.this difcovery: it is, 
that we may date the epocha of the commencement of that ac~’ 
eurate knowledge we at prefent poflefs, re{peting the calcinas - 
tion of metals. Let us take a {hort review of the phenomena 
of this calcination: A metal never becomes calcined, but . 
when in contaé with alr 3 the more extenfiye this contact, the 
larger is the quantity of metal which becomes calcined. ek 
given quantity. of air can ferve for the calcination of no more 
than a given quantity of: metal, as Lavoifier has ingenionily 
proved by calcining lead with a reflecting mirror ina glafs - 
veflel, containing a known bulk of air. The metal, during its 
calcination, abforbs a:portion of the air which furrounds~it, 
gs is, proved by the afcent of: the mercury during the procefs, 
The increafe of weight acquired by the metallic oxyds is ow- 
ing to this portion of air abforbed. during calcination ; for 
when it is extracted, from the oxyds of mercury, they lofe the 


excefs of weight in their return to the metallic {late ; and this. 


excefs 1s accurately found in the air they afford by: diftillation. 
_ From all thefe phenomena, it appears to be demonttrated, that 
calcination 1 1g merely the combination of the metal. with - the 
bafe of pure air or oxygen contained in the atmofphere, - This 
combination is. often, made by the fimple contact of air and’ of. 
watery, in. metals which calcine or rut... The neceflity of heats . 
ing moft metals, in-order to oxydate them, arifesfrom thé 
force, of affinity or combination: being increafed i in the fame 
M iid 
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proportion’as the force of aggregation is diminifhed, whence 


the change intended to be effected is greatly promoted. Heat, | 


therefore, in this operation, as in many others, is only an ace 


geflary. The air, which has ferved the purpofe of calcination, — 


cannot maintain combuftion, becaufe it is deprived of that por- 
tion of pure or vital air which it contained, and which alone 
is capable of maintaining - combuftion and life. The greater 
the quantity of pure air contained in the atmofphere, the better 
adapted it is to oxydate a given quantity of metal in a fhorter 
time. I have often obferved, that a much greater quantity of 
the oxyd of lead, bifmuth, &c. may be obtained by plunging 
thefe melted metals into a veffel filled with vital air, than 
would have been produced in the fame time in the open aiz, 
~All thefe fas, and many others,’ which will be found in the 
-particular hiftory: of each metal, are well calculated to prove, 
that a metallic oxyd.is merely a chemical combination of me- 
tal and oxygen that calcination is fimply the aé in which this 
combination takes place ; and that.the air of iss Meneses th is 
_ decompofed during the procefs.. 9 © | bY ania 

The reduction of metallic oxyds, by ie wiibanbnte of com. 


buftible matters, likewife elucidates, and greatly tends to-¢on- 


firm, this theory. . When an oxyd is to be.reduced:to the me- 
tallic tate, it is often neceffary to heat it in ¢lofe veffels, with 
fome combuftible matter, as greafe, oil, charcoal, &c. © Inall 
thefe cafes the metallic oxyd is decompofed, by depriving it of 
_the oxygen which produced the calciform ftate. This: opera- 
tion may be explained, by obferving, 1. That metals are’ not 


the moft combuftible fubftances in nature, or, which is the — 


fame thing, their affinity with oxygen is not the greateft: pof- 
fible. 2. That: combuftible animal, or vegetable fubftances, 
have a ftronger affinity with oxygen than metallic fubftances 
have. 3. That, confequently, when.a. metallic oxyd is redu- 
ced by the addition.of charcoal, the latter. ‘being ‘more com- 

buftible than the metal, or having a ftronger affinity with oxy- 
gen, feizes it, and decompofes the metallic oxyd, which con. 
fequently pafles to the metallic ftate. Thefe. operations, theres 
_ fore, do not fucceed welt but in ‘clofed veflels, becaufe the com- 
buftible matter, .being excluded ‘from the conta of air, can 
-« only. burn by the afliftance of that of the oxygen of ‘the oxyd, 


™~ 
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Flence, alfo, the portion of the pure carbon which feizes the 
oxygen of the metallic oxydj:is found to be converted into car- 
hewn the reduction. While: ‘we are explaining the 
hiftory of metallic calcination according to the modern theory, 
mth not forget to mention thé doétrine of Stahl, which was 
 almoftvuniverfally adopted till the time of the lateft difcoveries 
refpeGting air and combuttion. Stahb: ‘confidered . metallic fub- 
ftances .as compounds *of peculiar earths and phlogifton. Cal 
cination, according ‘to ‘him, ‘confifts in the difengagement’ of 
phlogifton ; and the reduction : reftores to the metallic calces the: 
principle they loft during their *calcination. | This: theory; we 
may obfervey is abfolutely contrary: to’ that) of the moderns, | 
as it holds metals to be compound’ fubftances, while the pnen- 
matic theory confiders them: as ‘fimple. According : to Stahl, 
they lofe a principle in their calcination; and the modern doc- 
trine proves, that during this operation they combine with a 


_ néw fubitance- « Laftly, This’ great.chemift imagined, that dur- 


‘ing redudtion, the metallic calces refumed the phlogifton they. | 
had loft by the aétion of fire ; and the moderns, on the con- 
trary, have proved, that redudtion is nothing more than the 
feparation of the’ nerve nee combined cai saci’ — 
calcination. EK, 08 ye Doe. ewe. bow eh aki ger 
After this Aight cane ae of the two eel let us en-. 
deavour to afcertain which is fupported: by the greateft num. 
her of. faé&ts. Stahl is-entirely taken up in attempting to prove 
the exiftence of phlogiftonin metals, but feems to have for - 
gotten the influence of air in calcination: neverthelefs, Beecher, 
John Rey, Boyle, and feveral other chemiits; fufpe@ed, be- 
fore him, that'the principal cireumftance depended upon that 
element. The theory. of Stahl, however fatisfattory it may 
have appeared before the time of the: modern difcoveries’ con- 
cerning air, could not therefore agree with all the fa@s which 
‘demonftrate the neceflity and action of that fluid in calcination. 


_ Alid-we accordingly:obferve many phenomena’ not explicable, 


by that theory, and’ even contraditory: to it. Such, for ex- 
ample, is the increafed weight of metallic oxyds,’ beyond: that 
-of the metals-before their calcination. ‘We can never form any 


ae _ conception, ‘how a body ‘can become ‘heavier by lofing one’ of 


its conftituent a and as weight is one of oe ‘properties } 
3 


— 
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by oolsieluathite préfence of matter: is. proved, the ingenious exe 
planation, given by Morveau, in his differtation on Phlogifton, 
relative to this phenomenon, cannot be admitted as. entirely. fae - 

- tisfactory 5. more efpecially fince the exiftence of air-in metals. ’ 
lic oxyds has been. proved.» From thefe faéts it therefore aps 
pears, that the pneumatic ‘theory has. great advantages: over 
that of Stahl. © Yet Macquer, guided by that philofophical 
caution, which cannot. be too’ ftrongly:: recommended tovevery 
cultivator of. {eience, has. thought proper to. conned the mo-: 


dern difcoveries with the doftrine of phlogifton, and was even .— 


of opinion that they tended to confirm. that do&rine. Ac- 
cording to this celebrated chemift, metals: cannot lofe their . 
phlogifton, and become calcined, but in proportion:as the'pure _. 
air of the atmofphere precipitates, and becomes united to them, 
difer gaging, at the fame time, the light they contain; and, om 
the contrary, they, are not reducible, until light, aflifted by 
heat, feparates the pure air, and takes its place: fo that thefe 
two bodies are mutually precipitated by each other. But’as 
no one has proved the identity of light, and that which Stahl 
called phlogifton, nor the exiftence of light in combuftible bo- 
dies, the opinion of Macquer is purely an hypothefis, which 
may be entirely pafled over, and which it is no longer allen 
toadmit. . | 
As it is clearly decnon sheeted at prefent, that nintallie oxyde 2 
are compounds of metals and oxygen, it, becomes an important — 
fubject of, Anquiry, to afcertain the various eledtive attractions, . 
which exift between this principle and metallic fubftances. La- 
voifier has. alregdy made fome progrefs in this interefting req 
fearch ; but experiments have not yet been fufficiently mul- 
tiplied, and the accuracy of their. refult 1s. not well enough 
a{certained, to, dea of our nhteeine, into the. fubjedt at full 
length. | ae me i eee ree | 
Metallic Cabiianbens are lane si sail to iheuaihy shone 
furface. being tarnifhed, and fome of them becoming covered 
with.ruft...Chemifts. now confider ruft, asa metallic oxyd. 
We th all. have frequent occafion to. re-confider this fubjed, and 
to fhow,,\that the vapour of water oxydates many metals, and 
that the carbonic. acid of: thes arena aber: unites with. them af 
ter calcination, Jo .¢u> 2 Seb iaae. Wel, yo OE Kena gs pt? rans 
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_ Water diffolves fome metals, and has. no ibiBtionh on others: 
liv the vaporous form, it fingularly favours the’ produttion of | 
ruft, in fuch metals as are fufceptible of that modification. 
‘The recent difcoveries of Lavoifier have thown,. that. it oxy-— 
dates with great facility fuch metals as are moft combuttible, 
as for example, zink and iron; and that it is.itfelf decompofed 
into oxygen, which unites to the metals and hydrogen which 
is difengaged, in combination with a great quantity of eto 
and confequently under the form of a very light gas. ss 
Earthy matters do not appear to aé on metallic fubttances; i}. 
but they unite, by fufion, with their oxyds.. tah, ai 
The action of the Ralinottersefteials seanapiane on els sade 
isnot knowns | we 8 As PARE 
Alkalis diffolve certain sal — hie act tie feebly 
on moft of them. The: water which is always united to al- 
_kalis, appears to contribute —— to i — ra ttt 
duce in many metals. Mia ss 
Acids a& ftrongly on metals,’ tas diffolve them soit vari- 
ous degrees of facility... The fulphuric acid: produces’ either — 
hydrogen gas, or fulphureous gas, accordingly as it 1s united } 
_ \to water; or concentrated. In the firft cafe, the water is des 
compofed, and affording its oxygenous principle to the metal, | 
produces hydrogen gas: In the fecond, the acid itfelf is decom- 
pofed ; and its oxygenous principle becoming partly fixed in 
the metallic fubftances, leaves the fulphur {till united with 2 
portion of that principle, and confequently in the ftate of ful-: 
phureous gas. The fulphuric acid, faturated» with metallic 
oxyds, in either circumftance forms falphats, formerly termed | 
vitriols, which, when cryftallized, muft be confidered as com~ 
pounds of four bodies; namely, metal, oxygen, fulphuric acid, 
and water. Thefe metallic fulphats are*varioufly coloured, 
eryitallizable, foluble in water, decompofable. by heat, by vital 
air, whofe oxygen es aon ie pen inion a) ~ 3 
metallic oxyds, &e. 0) Pde 
The nitric acid appears to aa on. sic “~— more slp 
than:the fulphuric, though it. in general adheres to them much 
more lightly. A large quantity of nitrous gas is difengaged 
during its. action on» thefe ;fubftances ; the metal is more or 
Aefs oxydated, and either falls. down, or remains united to the 


i 
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acid. Stahl attributed this effett to.the difengagement of the 
phlogifton of metals... The modern chemifts, at prefent, think 
itis produced by the: decompofition of the nitric acid, and the 
feparation of a portion, of the oxygen with the azot, which 
they confider as the two. principles: of ‘this: acid. Nitric me- 
~ tallic folutions, or metallic nitrats, ate more or lefs cryftalliz- 
able and decompofable by heat, by air, and by water. Alka- 
lis feparate the metallic oxyds. » The’ nitric, as well as the ful- 
phuric acid, has various degrees of attraction for the different 
metals. Proust has difcovered, that feveral metallic fubftances 
take fire by the conta&t of this acid. real! Glue ape 
. The muriatic acid, in general, acts. sais very little energy 
on metals. The water with which it is united, oxydates them, 
and difengages hydrogen gas. The muriatic folutions of metals, 
are in general more permanent, and more difficultly decom. 
- pofed by heat, than thofe: which are made in the fulphuric or 
nitric acids. Some afford cryftals by heat; but in general 
they do not cryftallize without difficulty. The muriatic acid 
has a ftronger affinity, than the. fulphuric or nitric, with fes 
yeral metallic fubftances, and decompofes folutions ‘in the ful- 
phuric and nitric acids... The metallic muriats, ov combina- 
tions of metals. with — marine acid, are. sri of. aeine vo- 
Lakthents xx iatos fhe vay ih) POM 
‘The oxygenated 1 muriatic aes went ston silat bali 
the: greateft facility,» by means of ‘the. excels of the oxygen it 
contains, and which is not. Atrongly: united with it. It diffolves 
them without laenreriey in the aie manner. as water dif. 
folmesfaltisiciciascid yx iindiay ott beast igi ee coped ls ond vais 
~pabhe ciahiaaineeniuatin ietchiinlen metals, cae it is Ca~ 
calle of combining with moft of them, as Bergman has fhown. 
' Gombinations of metals with this acid are often found: in na- 
ture; they are fometimes cryftallized, and are known by the 
name of fpathofe ores, of which iron’ and lead are -inftanees, 
but we fhall defignate them like the other falts formed a this 
acid, by the names of carbonats of i aronyulead, Boece! «0,08 9, 
_ The fluoric: and Horacic: acids, likewife unite with metals 
re the: ‘compounds they form are little known, =§ 0 7 
» Among the various combinations of metals ‘with: acids, fome 
are capable of cryftallizing, while others aflume no regular 
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forms Some ate decompoféd by fire, and others, on. the cone 
trary, are not at all changed by that agent. The greater num» 
ber are changed from expofure to air .by. abforbing i its oxygen. 
_ All are more or lefs foluble in water, and may. be; for the moft 
part; decompofed by that fluid, as Macquer obfetved. All are 
precipitated by alumine, ‘barytes, magnefia, Hien; ea ye 
which have a ftronger affinity with acids. - babs 

»/When certain metals, which have a ftronger. affinity. avieh 
tse than others, are ufed to feparate the latter. from their 
acid folutions, the precipitated metals reappear with the me. 
tallic form and brilliancy, becaufe the oxygen, which was unit. — 
_ ed’to them in their ftate of folution, is feparated, and becomes 
combined with the precipitant, which becomes diflolved in the 
acid in its turn. For this reafon, Lavoifier confiders the pre- 
cipitations of metals: by each other, as effects of their sieloua . 
affinities with the oxygenous principle. | 

Neutral falts are very little changed ne the attion of vals 
in the humid way; but if a mixture of thefe falts with metals 
- be ftrongly heated, many of them are decompofed. Several 
fulphuric falts form fulphur in thefe. circumftdncess Monnet 
is the rey. chemift who has mentioned this decompofition with 
antimony. In a feries of experiments relative to this inquiry, 
T have difcovéred feveral other metals, fuch as. 0M, zany &e. 
which decompofe fulphat of potath, Soi. 2. oes. 

 Nitre:detonates with moft metallic: fubttances, wba: sabednsey 
sick mote or lefs.: This phenomerion depends on the greater 
affinity of oxygei with ‘many of thefe: fubftances, than it has 
with d4zot. Metals. oxydated by this falt, are called metallic’ 
exyds by nitre. ‘The alkaline bafe of this. falt often diffolves. 
_ ‘of thefe metallic. oxyds. Beery 

«Mouriat of ammonia¢ is ideconipéfed™ we ato calibatha and 
by the oxyds of nioft metallic fubftances. Bucquet, who-made 
miatiy’éxperimerits relative to -this fubject, has obferved, that 
all tnetals, on which the muriatic acid is capable of acting im- 
} mediately, are capable of. completely decompofing muriat of 
ammoniac ; that hydrogen gas is difengeged during thefe de- 
compofitions 5 and that they do not take place in the fame 

manner, with fuch: oil as are not nanenin’ in the pedinary 
- idhe SE ‘ y ’ cy Me net pipet" 


tions, is always very cauftic and'pure, 
- Almoft all mineral combuttible bodies’ unite edit with 
metals. ‘Hydrogen’ gas‘gives’ them a deeper colour, and’ re- 


Tg METALLIC STASTANCES. 


muriatic acid. The ammoniac, obtained | _ mien décommporis 


ayy .’ ' 


dtices fome of their oxyds, becaufe it has a ftronger. affinity 


‘with oxygen, as is.proved by feveral very ingenious experi- 


ments of Dr. Prieftley. Thefe reductions of metallic oxyds by 
hydrogen gas, are accompanied with the produ@tion of’a cer- 
tain. ‘quantity of water, formed by the combination: of this. gas 
with the oxygen difengaged from the oxyd. ~ 


-’ Sulphur unites with: moft metals ; its combinations Gomilt a 


kind of artificial ores ; when they are moiftened, or expofed 
to a moift air, they become gradually vitriclized, or are gra- 
dually changed into metallic fulphats. The alkaline fulphures 
diffolve all the metals. Sulphurated hydrogen gas colours them, 
and decompofes their oxyds, which it caufes to refume the me- 
ante ftate,; by abforbing the oxygen they were united to. 

» Metals combine with each other with various degrees of, fa- 
ality; and produce alloys, whofe refpective propane render 
or cae ufeful in ot arise!’ ii | heat 


une Vi, Metbedical dibeidlieacie of Metallic {ORY A i u i‘ 


The number of metallic’ fubftances ‘being: confiderable, ren- 
ders it neceflary to eftablih an arrangement, or order of clafling 


them, by which fuch as have fimilar properties may be placed 


together, and’ fuch as differ may be feparated. Du@ility.is 2 
leading characters Metallic’ fubftances, which are not at all 
duétile, or at leaft which poffefs but a very inconfiderable. de- 
gree of duétility, are called /emi-metals. Thofe, on the con- 
trary, which are very du@ile, are ‘called metals. The femi- 
metals areeither very brittle under the hammer, or capable 
ofa {mall degree of extenfion, which: affords. another fub-di- 
vifion of thefe fubftances.. The metals’ may likewife be fub= 
divided, with refpeé to the aGtion of. fire upon them. In faa, 
fome,’ when ‘treated with the conta of air, ‘become ‘quickly 
oxydated ; others, on the contrary, treated in the fame.m 

ner, experience no change. “The firft/are the stnpe fio sade 
latter the perfed, metals. But: as the names of femi-metals 
and of imperfect metals are evidently derived from the falfe 


YMETALLIC SUBSTANCES, Tor 


notions of the alchemifts with regard to thefe fubftances, we 
dhall adopt'a different fubdivifion founded on the dudtility of 
metals and their affinity for oxygen ; we divide the 17 known 
metals into five fections; we have not inferted the uranium 
nor fome of the other metallic fubfances recently aniourced, 
as pica bia h se is not ‘yet ae sllaPlb. | 


“Metallic Subftances are either AY HERO 
Pes ty re Lok” OPI SIG 0" 
‘Brittle and acidifiable. "Mercury. is poipan epee 4 
epbpfeniagh kassege vasa feds ina Gere 7 Aa bg 
Tungften, _ Eafily duétile and ai. onydat, 
Molybdena.. sie SOE dade Te ote 
. | Se ee Be, CN 
Brittle-end non-acidifiable. 3 Tin, . 
Aare) Peavey apt Apat C  oeaahh | 
Bifmuth, wither ie COPDET on 8 
Antimony, — my _ SEcT. v. | 
~ Nickel, : Very eget and not ealily 
_ | Manganefe. _ ey Peat oxydated. 
" Sect. DI... . _ Silver, 
Semi-ductile and oxydifi- Gold, 
MR sags ey aes | Platina. 
NOTES ON CHAPTER V. 
{ Page 170. } 


a See Reaumur Mem. de l’ Acad. Roy, pour P Ann. 1724, Pe 307- a Fourie 
de Phyf. 1780, p. 766. Bergman Opufc. Vol. Il. p. 16. 

b Sce Fean Rey, Effais fur la recherche de la caufz par laquelle Vetain et le plomb 
augmentent de poids quand on les caleine, @ Bazas,.1636. Boyle's Works, new experi- 
ments to make fire and flame ftable and ponderable. MMJayow Oper. Hage-Comi- 
_ tumy 1681, p. 25. Beccher Phy fea Subterranea. Bayen, Rofier’s Obfervat. et Mem. t; 
Ill. p. 120, a%0, T. VL. p. 487. T. VIL p. 390. Lavoifier, Mem, de? Acad. 1774, 
P- 35%- 1775) P- 520. 1782, p. 541. ‘ 

© See Berthollet fer la combination des oxides metalliques avec les alkalts et la chaux, 
See Aan, de Chem, Tom. f. p. 5% Faurcroy, Mem. del’ Acad, Roy. 1799; 
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oad Fora fatthe? account of elie felution éf metals in acids, fee Moret Ts ‘aite fur 
Ps diffobstion des metaux. Bergman de pracipi tatis metailicis, Vol. Al. p. 349: Lavwoi ‘fier 
Seed Ea dia mercure dan 4 P acids pais mere Sn 17775 P- a4, Con 
‘ 49% at p. std. vf ot SY eee ‘ 

€ We have had already Gn wath 190. af ‘Volume 1.), ies fiotks to mention the 
emiffion of light which takes. place during the combination of fulphur with me-, 
tallic bodies. This remarkuble phenomenon, firt obférved | by Scheele, is deferib- _ 
ed by him in his Effays on Air and Fire. It has been very differently accounted 
for by chemical philofophers. Deiman, Paets, Van Trootzwick, &c. who have 
made many experiments on this fubjet, confider it as a proof of the occurrence of. 
inflammation without the prefence or agency of oxygen, and deduce from it cons 
clufions hoftile to the French theory of combuftion. Some doubts having arifen 
with regard to the accuracy of thefé: experiments, feveral chemifts: have been ins 
duced to repeat them, but the refults which they have obtained tend rather to 


confirm than to diminifh the deubts which prevail. This experiment has never : ; 


been obferved to fucceed under, water, ‘and it has often failed in the hands of the - 
beft practical chemifts, though ttiéd i in all the circumftances which aré conceived 
to be neceflary to enfure fuccefs. It has been alfo fuggefted by Richter, that the 
flowers of fulphur contain water in a concrete ftaté; and that during the inflam- 
mation of the mixture the water is decompofed. This fuppofition feems to re- 
ceive fome fupport from the laté-experiments of Trommfdorff, who found that the 
‘water employed to wath the mixture after inflammation gave a ed colour to 
tincture of turnfele.. Vapours appear to be difengaged, and changes producéd in 
the metallic mixture during i its inflammation, which have not hitherto been ex- 
amined with fufficient accuracy. Deiman, Pacts, @c. ‘Crell s Ann. B. IL. f. 38 Le 398. 
Richter Uber die nevern Gegi sh ftande, Stuck, I. f, 106. De Mage Fourn. de Phy/. Il. 
1794; Pp. 273. Scherer spain si? f, 590 
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CHAPTER. VI. 


CONCERNING ARSENIC, AND THE ARSENIC ACID *. 
-A\RSENIc may be properly placed the firft in the arrangement — 
‘of femi-metals, becaufe it greatly refembles falts. Kunckel 
‘confidered it as a coagulated aqua-fortis ; Beccher and Stahl 
reckoned it a faline matter: Scheele has proved, that it is ca-— 
pable of forming a peculiar acid; and, on the other hand, 
‘Brandt and Macquer have proved, that it is a true femi-metal. 
‘Arfenic, when poffeffed of all its properties, has the characters 
of metallic stil cond it is perfe&ly opake, ponderous, and 
brilliant. —~ 

Arfenic is often found native, in black heavy maffes, fcarce- 
‘ly brilliant. It has fometimes the metallic luftre, and reflects 
the colours of the rainbow; in its fra€ture, it appears to be 
more brilliant than at its’furface, and feems compofed of a great 
number of {mall feales; when thefe fcales appear external- 
ly, the fpecimens are called tefaceous arfenic, or, improperly, 
teflaceous cobalt ; becaufe formerly, when the metallic charac- 
ter of arfenic was unknown, the teftaceous arfenic was confi- 
dered as an ore of cobalt, to which appellation the arfenical 
nature of moft cobalt ores contributed: 

Native arfenic is very eafily known, when it has the metal. 
tic brilliancy and fealy texture ; but when it is black, and of 
-aclofe-grained texture, it is only diftinguifhed by its great 
weight, and total diflipation on hot coals, in white fumes of a 
garlic {mell. " This laft is abundantly found mixed with grey 
filver ore at St. Marie-aux-Mines, and is likewife found among 
the cobaltic ores of Saxony, and at Andrarum, ’ in the’ pro- 
vince of Schonen in Sweden. | 99 

Arfenic is fometimes naturally found in the form of a white 
’ oxyd, of a vitreous appearance, though more commonly in the 


_% We give the name of arfenic, to the Gintiniseatiic fohtiacive ufually called 
‘regulus of arfenic; the latter denomination ought to be abandoned as improper, 
"The fubftance called white arfenic, is an oxyd of the {emi-metal. 
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form of flowers, or mixed with certain eatths. This oxydit 1$ 
alfo found at St. Marie- -aux-Mines, and is known by the white 
fumes, and fmell of garlic, which, At eahales when thrown into 
the fire. 

The oxyd, of arfenic is often. ‘ceaabined with, alee and 
then forms orpiment and realgar, or the fulphurated yellow 
and red. oxyds .of ,arfenic: Native orpiment is, found in 
yellow, brilliant, and vas it were,, taleky. matles, often mixed 
with realgar, and fometimes of a.greenith, colour. . Realgar.is 
of a red colour, more or lefs lively and,tranfparent, and.often 
eryftallized in brilliant. needles.. It is. found in great quantities | 
at .Quito,, and.near Mount -Vefuvins. Lhefe two fubfances 
appear to differ. only. i in, the rates of -fire, si which: three 
rbeen combined. ah #2 

“Ms ippikel, or arfenical oritce is the laft ore of niga ant 
contains. that femi-metal combined with iron. -Mifpikel i$ 
fometimes. eryftallized 1 in cubes, and is frequently without iany 
SrapIat form. . ‘Wallerius calls | it. white cubic ore of arfenics:~ 

_, Arfenic .1s likewife,. found in +e) canes of cobalt, abit Nii 
tin,,iron, copper, and filver.). .., 

. Pure arfenic, likewile called waned of pur at 48: be Anis sdlack 
ih. grey, reflecting the, colours.of the rainbow. . It is very.pon. 
derons .and. friable. Expofed, to ,heat .in .clofe veflels, at fu 
Dlimes without, fecompatittons: ybeing one ,of the »moft volatile 
among metallic fubitances*,,, ‘When lowly. fablimed, it oryital.. 
lizes.,into . xepular.tetrahedral.’ figures. Atfenic, heated. with 
contaét of ait, becomes very quickly oxydated, and ats oxyds 
are. diflipated in the form, of jwhite fumes, with a very dtrong 
Amell of garlic... . The aed ore of arfenic burns with.a very per 
_ geptibleflame, of a, blueifb, colour... In this combnftion, it come 
binges. with \the bafe . of vital. air, and forms the .compound, 
known. by, the, name of ues arfenic, or calx of arfenics and 
by this procefs it is, that the arfenical ores of cobalt affordia 
large quantity of white, fumes when in the furnace, which are 
pe in. the chimney, in the form of a soi ratified, 


Jeate of metalic’ differs: relisraty from all other a 
oxyds. Its tafte is very flrong, and even cauftic ; and it is 
one of the moft violent of poifons. Expofed to jpeati in clofe ~ 


ARSENIC, i938 


wvefiels, it rifes i in the form of a white ctyftallized powder, cals 
Ted Powers of arfenic® ; if the heat be very ftrong, a very tranfs 
parent glafs‘is produced, capable of eryftallizing, in the form 
of a tetrahedral folid, with truncated angles. This glafs quick- 


“dy tarnifhes inthe air. None of the metallic oxyds, excepting 
_ that of arfenic, is volatile without addition. . It is alfo very 
- fafible, and vitrifiable. Beccher attributed the weight and vo- 


latility of arfenic to’a peculiar principle, which he called mers 
‘urial, or arfenical earth, the exiltence of which Stahl was uns 


- &ble to Boone: 


. ‘milky colour by a kind of eflorefcence. 


‘Arfenic, in the metallic ftate, does not a& fenfibly on com- 
buftible bodies ; ‘but the oxyd of arfenic evidently alters them, 
and at the ‘fame time refumes the metallic ftate. Stahl thought, 
that ‘the phlogifton loft by the arfenic in calcination, is reftor- 
ed ‘by the combuftible body. The moderns, on the contrary, | 
have ‘proved that the oxyd of arfenic isa compound of arfenic 
‘and oxygen; and that the combuftible body, by depriving it 
of this principle, caufes the arfefic to refume the metallic 
ftate. To reduce the oxyd of this femi-metal, it is pulveriz- 


ed, ‘and’made into a pafte with foft foap, which is put into a 


aatrafs on a fand bath. A gentle heat 1s firft given, to dry 
the oil; and when humid vapours are no longer exhaled, the 
fire is raifed to fublime the arfenic. The matrafs being bro- 
‘ken, ig. found to contain, in its uppe® part, a mafs, potfefiing 


"the metallic’ brilliancy. Moft of the coal ‘of the 56 remains . 
-at the bottom of the matrafs *. 


‘Arrfenic, expofed to the air, becomes  Fetity, état The 
vitrified oxyd of arfenic lofes its tranfpareney, and atiumes a 
Arfenic doesnot appear to ‘be attacked ‘by water, but its 
coxyds are‘foluble in this menftruum, im ’a ‘quantity fomewhat 
(greater when ‘heated than when cold; the folubility of this 


fubftance'likewife varies, accordingly as it has been more or 
— tefs: perfeétly oxydated*. The oxyd of arfenic, by flowly eva- 


-porating ‘its folution, affords yellowifh cryftals, an triangular 
‘pytainids. No metallic fubftance we ‘are aequairited- with, is 
folargely foluble in water: in this property, sai alfo in its 
rong tafte, it refembles. faline fubfitauoes °. . 
Oxyd of arfenic unites with earths by fufion, Bicatiog fixe 
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ed with them, and accelerating their vitrifications ; but all the 
glatles, into which arfenic enters, have the bad quality of be- 
coming tarnifhed, by the aétion of the air, in a fhort time. - 
The action of the falino-terreftrial matters on achat or its 
oxyd, is not known f, Caniitc fixed: alkalis, which have no fen- 
fible a€tion on arfenic, diflolve its oxyd very well. Macquer, 
in his valuable Memoirs on this fubjeét, publifhed among thofe 
of the Academy for the year 1746, has obferved, that when 
. the oxyd of arfenic, in powder, is boiled in a folution of fixed 
nitre, or of cauftic potath, it is diffolved completely, and forms 
a brown gelatinous fluid, whofe confiftence gradually increafes. 
‘This compound, to which he gives the name of ver of ar/e- 
mic, does not cryftallize, but becomes hard and brittle; it-is 
deliguefcent and foluble in water, which produces fome brown — 
flakes. When urged by a ftrong fire, the arfenic is diffipated. 
It is decompofed by acids. Soda exhibits the fame phenome- 
na; but its folution afforded Macquer irregular cryftals, whofe 
general form he found it impoffible to deferibe §. 
The fulphuric acid, even when concentrated, does not at- — 
tack arfenic in the cold; but if it be boiled with this femi- 
metal in a retort, much fulphureous gas comes over, which is — 
fucceeded by a {mall portion of fulphur, and the arfenic is 
found converted into an oxyd, but not diffolved. Concentrat- 
ed and boiling fulphuric acid likewife diffolves the oxyd of ar- ‘ 
fenic, but it feparates in cooling, in the form of a precipitate. 
In this combination, it acquires a confiderable fixity ; but Buc- 
queét affirms, that it refumes all its aqnelicies when the't acid 1 is 
wathed off by water *. yas | 
The nitric acid, applied to etek firongly tae hod } 
oxydates it; it likewife diifolves a confiderable quantity of the 
oxyd by the affiftance of a mild heat. Saturated with either _ 
of thefe fubftances, it preferves its own peculiar fmell ; when ; 
ftrougly evaporated, it forms a falt, which, according to Buc- : 
quet,, has not a regular form, but is by Baumé affirmed to be — 
partly cubical, and partly, thaped to -a point, like diamonds. : 
‘Wallerius affirms, that its cryftals refemble nitrat. of filver. x 
INitwat of, arfenic -ftrongly attradts the humidity of the air ; 4 
does not detonate on hot coals; is. See geitien by. wae 
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ter ner by acids ; and affords no > precipitate on the addition of 
alkalis. - The latter neverthelefs decompofe it, according to 
Bucquet ; fince nitre and arfeniat of potafh are obtained by 
evaporating the nitrous arfenical folution, with the previous 
addition of alkaline lixivium. We fhall prefently fee, that all 
chemifts were for a time embarrafled with the fin gular nature 
of the folutions of arfenic, and its oxyd, in acids, and attempt- 
ed in vain to difcover what happens in the combination of this 
oxyd with the nitric acid, as they did not fufpeé that the ar- 
fenical acid is produced. We fhall only remark, in this place, 
that the oxyd of arfenic deprives the nitric acid of great ie 
of its oxygen *. 

The muriatic acid, affifted by heat, diffolves arfenic and its 
exyds, according to. Bucquet. Thefe combinations may be 
precipitated by fixed or volatile alkalis. Baumé affirms, that 
this metal diflolves in boiling muriatic acid, and ‘that a yel- 
low powder, refembling fulphur, is precipitated'. Bayen and. 
Chalard, in their Inquiries refpecting Tin, have afcertained, 
that the muriatic acid does not act on arfenic in the cold, and 
{earcely at all when heated. When this metal, in powder, is 
thrown into oxygenated muriatic acid Bas, it burns with a 
white flame ®. 

3 The aétion of other acids on arfenie and its ony are not. 
known. ‘This femi- metal, mixed with nitre, and thrown into 
a red hot crucible, produces a ftrong detonation. .The nitric 
acid calcines and burns the femi-metal ; and after the opera- 
tion, the crucible is found to contain the fixed alkaline bafe of 
the nitre and the arfenic, in the form of an aps he and partly 
combined with the alkali ® 

_» Vf equal parts of oxyd of arfenic and nitre be mixed toge- 
_ ther, and expofed to diftillation in a retort, very red vapours 
of {pirit of nitre come over. This acid cannot be condenfed, 
but by a fmall quantity of water put into the receiver, which 
gives ita blue colour. Beccher, Stahl, and Kunckel, have de- 
{cribed this operation. Macquer, who carefully repeated it, 
having examined the refidue, to which thefe chemifts did not 
attend, difcovered that it was a peculiar neutral falt, which he 
called neutral arfenical fait. It ought to be termed arfeniat of 
potath. This falt diffolved in water, and. evaporated. i in the 
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open air, affords very regular cryftals. in. tetrahedral, prifmey: 
terminated by pyramids of four equal fides ;. the foam of ‘then 
cryftals, however, fometimes varies. |. i.) ie RA 

-Arfeniat of potath, expofed to heat, Spatben Pp ay Ter 
mains in fufion, without becoming alkalized, or any. part: of: 
the arfenic being‘driven off. itis not fenfibly altered by the 
action of air. It is much more foluble im water than pure 
oxyd of arfenic, and diffolves more pen ne in. hot dhe itp 
cold water °.. | in gaiw seas 

It is not decompofable by any pure ads pi te its ; component. 
parts may be feparated by the way of double affinity. If a doe, 
lution of fulphat of iron or martial vitriol be added ina fmalh 
quantity toa folution, of this falt, a double decompofition. takes 
place. The falphuric acid quits the iron to unite with the al. 
kali, and the arfenic acid unites with the oxyd of iron.) Comes i 
buftible matters readily decompofe the arfeniat of potath. 

Oxyd of arfenic likewife decompofes nitrat of. foda. by diftil. 
dation, and forms with its bafe arfeniat of foda ; which; aca 
cording to Macquer, does not greatly differ. from, the: falt latt 
fpoken of, and. cryftallizes abfolutely in the famie manner P., 
This oxyd produces the fame effect with ammoniacal nitrat, 
-conttituting an arfeniat of ammoniac with i its bafe 4, It. was 
formerly thought that this operation required t to be conduéted 
with great precaution, on account of the property, which. nitrat 
of ammoniac has of detonating, without addition, 1 in clofe vets 
fels: bat Pelletier has proved, that it may ' ‘be made with 
out danger even in the quantity of feveral pounds. The dif. 
covery of the arfenical neutral falt of Macquer was a prelude . 
to the difcovery of the arfenical acid, that iliuftrious chemift 
having feen and obferved that the oxyd of. arfenic acts | as. an 
acid in this falt. But it is to Scheele, as we: fhalb prefently. 
obferve, that we are indebted for .an accurate ilies of 
thefe new combinations. Sune he Jka ae ies 

Oxyd. of arfenic is not decompofed by abeilit muriats, and 
does not feparate the ammoniac from ammoniacal muriat, but 
with. great eestaleps ; In which: li it es aie with one ; 
fenic* Sm paths isos waeAM 
The aétion of: combuftible chiakiat matters. on- pereers ies 
not been examined. The oxyd feems reducible by hydrogen, 
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gas; which has a ttronget’ aft ‘thantarfetit wih oxygen o OF 
bifeofivitab air *, 0 D 

| Oxydof varfenic’ ‘combines’ very weit ‘with’. rapt: When 
shies fubftances*are melted together} a’yellow or red vola- 
tile body is’ produced, which has’a “weaker tafte’ ‘than’ pure! 
oxiyd of arfenic, and “is not foluble’in' water. This’ yellow 
falphurated'oxydofearfenic is called” * factitious orpiment, and is’ 


capable of cry ftallizing’ in’ tetrdhédrons, like the vitreous oxyd! My 


oftarfenics whenired it’ is ‘called realgal, realgar, Sabtitious rizigal, 
orrred arfenics We'call’this’compound red fulphurated oxyd of” 
atfenic *: Some chemifts have’thought that the realgal does ‘not’ 
differ from orpimenit, butin'the largér’proportion of fulphur 1 it’ 
is fappoled ‘to’ contain: but Bucquet has’ proved, that the 'com- 
pound of'fulphur and oxyd of'arfenic is’red} when it ‘has’ been’ 
mélted; ‘nothing more ‘being’ ‘neceflary than to’ expofe™ orpi- 
mént to‘a’ftrong' heat, in'order to convett it into- ‘real gar. ae 


frid ‘that‘realgar is much lefs ‘volatile’ than orpiment, fincé it’. 


remains at’the: bottom*of'the matrafs in’ which the’ mixture ‘of’ 
oxydof arfenic and/fulphur has ‘been fublimed, where it has’ 


the:form’ of porous! red lamine,: which’ have ‘been’ manifeftly’ | 


fafeds) The artificial’orpiment and realgar do not differ from 


the natural’: they are decompofed by lime*and alkalis, which’ 
havea ftronger affinity with fulphur than the oxyd ‘of arfenic 
hasts' This: oxydj neverthelefs‘has, like mill the’ tip ode ‘of 


decompofing alkalme fulphures. 


» All the«properties of the ‘oxyd ‘of arfentc prove that'this mes 
_ tallic and combuftible fubftanee, united to the bafe of vital air, 
affumes!thé chara@ers of @ falinefubftance. The theory wé have’ 
explained iy treating of falts'in' general, appears, therefore, to’ be 
confirmed by’thefe’experiments. Macquer, as’ I have‘already 
_ obferved) tock’ notice in the’ courfe of his valuable difcoveries’ 


refpecting the arfeniat of potath, that’ the oxyd of’ arfeni¢ per- 
 formsithe part‘ofan acid in this falt.’ But’ it was difficult to 
_ coneeive why'the oxyd of arfenic immediately diffolved in pot- 

_ afthould differ*fo greatly from the fame combination made by” 
the: decompofition of nitre by the fame oxyd. Scheele, reafoning a 
from the difeovery of the oxygenated muriatic acid, imagined” 
that-the fame thing happens when'nitre is diftilled with oxyd 
oflarfenic. He thinks that the nitric’ ‘acid feizes the phlogifton” 
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{till remaining in the oxyd, and that the oxyd, when deprived 
of this laft portion, becomes converted into a peculiar acid, 
which we call arfenic acid.. He prepared the-arfenical acid 
by procefles fimilar to thofe ufed in obtaining the exyge- 
nated muriatic acid. One of thefe confifts in diftilling a mix- 
ture of oxygenated muriatic acid and oxyd of arfenic. The 
muriatic acid, according to him, feizes the phlogifton of the 
oxyd, which then paffes to the acid ftate. The arfenical acid 
is likewife prepared by. diftilling fix parts of nitric acid from 
one of the oxyd. Much nitrous gas is produced, and the oxyd 
of arfenic aflumes the charaéters of an acid; it muft be expof- 
ed for a confiderable time to heat, in order to difengage all the 
fuperabundant nitrous acid’. The faéts here related are greats: 
ly in favour of the modern doétrine, On the one hand, it. 1s 
difficult, according to Stahl, to fhow that oxyd of arfenic con- 
tains phlogifton ; and on the other, nothing is more eafily con- 
ceived, according to the new theory, than the tranfition of this: 
oxyd to the acid ftate, by the aftion of f{pirit of nitre, or oxy-: 
genated muriatic acid. The oxyd of arfenic appears’to have a 
ftrong affinity with the oxygen, with which it is not faturated ; 
when it is diftilled with the nitric, or with the oxygenated, 
muriatic acid, it feizes the oxygen contained in either. . The 
more of this principle it contains, the nearer it approaches to 
the nature of faline fubftances ; and when. it is entirely fatu-. 
rated, it affumes all the characters of acids, which, as we have. 
proved,. are combuftible fubftances combined with oxygen, to 
which they owe their faline properties. This theory very hap- 
pily explains why the oxyd of arfenic not faturated with oxy-, 
gen, but in the ftate of fimple oxydation by fire, does not form 
the arfeniat of potafh; and why it cannot conftitute that falt, 
till it has been previoufly treated with acids, from which, by 
_the affiftance of heat, it takes the oxygen*. | ! 
The arfenical acid differs greatly from the common oxyd, of} 
arfenic. Its tafte is ftronger ; it is fixed in the fire; fo that, 
the difference with refpect to volatility affords a method of ace. 
-eurately, feparating from this acid the portion of oxyd of arfe- 
nic it may contain. Its fixity, when treated with the fulphu- 
-tic acid, is. doubtlefs a confequence of its approach to the acid 
fate. Thi is capable of being converted into .a tranfparent glafs 
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by fufion 5 in which melted ftate, it acts asa flux on earthy 
fubftances, and appears to be capable even of corroding glafs. 
It flightly reddens blue vegetable colours. I have obferved, 
that by expofure to air, it lofes its tranfparency, and {cales off 
in fragments, which are often pentagonal, and gradually at- 
tra& humidity. It is foluble in two parts of ‘water, and’ rea- 


dily combines with lime, but more difficultly with barytes and 


_magnefia.. When united with alkalis, it forms neutral falts, 


decompofable by lime, according to Bergman. Barytes and 


magnefia appear likewife to have a ftronger affinity with this 


acid than alkalis, according to the fame chemift;’ Many expe~ 


‘riments remain yet'to be made for the difcovering of all the 


_ properties of the arfenical acid. Pelletier has prepared’ this 


acid, by decompofing ammoniacal aitrat by oxyd of arfenic; 
the ammoniacal arfeniat which is produced gives out its’ vola- 
tile alkali by heat ; and by the continued ‘action of fire, the ar~ 
fenical acid will remain ie and difengagedia at the bottom of 
the retort ’. sills 
Bergman obferves, that tin f{pecific gravity of ice, varies 
greatly from its metallic to its acid flate. The following are given 
by him: Regulus of arfenic; 8,308 ; vitreous oxyd of arfenic; 
gai white oxyd of arfenic, 3,706 arfenical acid, 3, 391 zy 
» Arfenic is ufed in feveral arts, more efpecially in dying: 
The arfeniat of potafh is likewife ufed; and Baumé has long 
prepared it for manufactories. The facility with which the 
oxyd of arfenic diffolves in.water,..and.in..all. aqueous fluids, 
renders it the more dangerous, as it is highly poifonous, and 
may be very ealily conveyed in fuch fluids. The following 
-fymptoms denote that a perfon has been poifoned with arfenic: 
‘The mouth is dry, the teeth fet on edge, and the throat con- 
tracted ; the patient {pits involuntarily, has a ftrong fenfe of 
pain at the ftomach, great thirft, ficknefs, vomiting of mucous 
and bloody matter, excruciating cholics, cold fweats, convul- 


fions, and, foon after, death. An examination of the fufpe@= . 


_ed food will foon fhow whether it contains the poifon of arfe- 

nic. Ifa portion be’ previoufly dried, and thrown on hot 
coals, 2 white fume arifes of a garlic-like {mell. 

It was formerly ufual to give mucilaginous drinks, or milk, 
or mild oils, in large dofes, to perfons poifoned by oxyd of ar- 
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fenic, with the intentiom of relieving. the vifcera, and catrying — 
off the greater, part of the. arfenic. ‘Naviers, 2 phyfician. of 
Chalons;, who. has madeinquiries concerning; the beft. remedies 
againft the poifon: of arfenic, has difcovereda fubitance: ~whiels 
combines, with it in the humid way, and, deftroys. the: greateft 
part of its caufticity. .This;fubftance!is the calcareous; or! als 
kaline fulphures, and. is‘ftill.betten, adapted, to the: intention, 

when it holds a {mall quantity of iron im folution. When this 
fulphure i is poured into a folution of oxyd of atfenic, it isdecom= 
pofed without emitting any fmell ; becaufe the oxyd: of the arfes 
nic combines with the fulplur, and forms:orpiment ; and:at the 
fame'time unites with the iron, if it contains, any: Navier 
ptefcribes a drachm of the /iver of /ulphur'in a pint of water, 
which he dire&ts to.be taken a glafs ata: time; or five or fix 
grains of dry fulphure of potath may be given im pills; a:glafs 
of warm water being taken after each pill... Wheni the. firft 
fymptoms are-diffipated, he advifes the ufe of fulphureousomi- 
neral waters ; experience having fhown him that theyare very 
efficacious. in removing the tremors: ahd paralytic; affedtions, 
which ufually remain after the oxyd of arfenic/has been taken; 
and often bring on, confumptions, that: terminate:in deaths, Nas 
vier likewife approves the ufe of milk, becaufe: it) diffolves 
oxyd of arfenic as well.as water does:; but he: condemns the 
ufe of oils for the contrary reafon. 
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ARSENIC. hfe Silas tg ad g Rae 
a mp is tilato take place i in a temperature of about 3 356° i: Fahrenheit’s ther- 
mometer. 
® The heat. neceflary-to. prodice this efiet i is faid’ to be not more hessninss aus 
383° of F ahtenhéite, 1) 4: ; bro dea, 
ein fpite. of every precaution: paca can. ti Anta she arfenic. generally carries 
over along with i it a portion of the.oxyd. In order to obtain this metal, therefore, 
in a very pure ftate, it’ becomes neceffary to’mix it with a frefh quantity of “feap, 
and tofubjedh ita:fecondy. or even athird) time, to.the procefs of! fablimation. 
Equal.parts of a fixed; oil, or; black. flax, fex ve: equally welk witha the reduce 


tion of oxyd of arfenic. 
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ad The oxyd of arfenic. is, foluble,. according. to - Bergman, in, about:8o, times, its,, 
sveight, of water at the temperature of 60° of Fahrenheit, or! im 15.times its: weight, 
of boiling water, The: aqueous: folution of oxyd_ of, arfenic. gives a red colour to» 
the/tingkure of litmus; and: a green to the infufion of noni It: cg no orefas 
fervefcence. ‘with the carbonats of earths andjalkagliens) «iia: 
ea, Fixed oils diffolve arfenic ina, boiling, heat, and: form, stich ita para olde 
mafs, having the confiftence of an unguent, They unite ftill,more; reais Asta 
the oxyd; which the eflentialoils alfo; diffelve) 
£ Lime and|barytes unite; in the manner Fourcroy deferibes, ned maths arfex: 
nic; but magnefia, alumine, and filex, in theim pure fate, are faid to be:incapablex 
of; combining. with this fubftance, _ Thefe earths fufeeafily, however, with oxyde 
of arfenic, by the addition of a little lime or alkali. 

& Oxyd of arfenic melts in the dry way with the fixed-alkalis into a fubftance: 
which remains fixed: in the fire. . Potath, according to ealichabana caf unite im thiss 
way with:two, and foda with three parts.of the oxyd.! Ammoniac, diffolves:oxyd: 
of arfenic by digeftion. When diftilled two. or three times over this oxyd,to. dry-: 
- hefs, it unites with the oxyd fo. ftrongly, that the combination may be melted 
without being decompofed, It is fingular that acids produce no. precipitation from: 
the folution of oxyd of arfenic in ammoniac. Lime water diffolves.a fmalli portion: 
of the oxyd of arfenic by boiling them together, but. this. portion is: apmiomally 
precipitated by the addition of anacid. 

hy [tds ftill:very. doubtful whether this: folution forms a. true: fulphat of bieatx 
When two parts of concentrated fulphuric acid is repeatedly diftilled»with one of! 
thé oxyd-ofarfenic, the mafs remaining in the retort lofes its volatility, and affumes 
a cryftalline appearance ; becomes afterwards opake in the air, attracts. humidity, 
and exhibits the properties of an acid. liquor. The fulphureous . acid gas.is produs 
cedby’ ‘the lofs of oxygen, or, more properly: fpeaking, by its tranfitiom from the 
fulphuric acid to the oxyd’of arfenic. The cryftalline mafs, therefore, is. acid of: 
arfenic, which may be again reduced to the ftate of an oxyd, by expofure tothe, 
flame. ofa blow pipe, or by heating it in contaé with powder of charcoal. 

& It may alfo be doubted whether the folution of oxyd of. arfenic in nitric acid) 
forms a xitrat of arfenic. Some of. the properties mentioned by Fourcroy, fuch as: 
the arfenic not being precipitated by alkalis, feem: to: indicate that. this folution: 
ought to be confidered as a mixture of acids, rather than a combination of the nis 
tric acid with the oxyd of arfenic. When this folution alfo is expofedito.a high, 
temperature, the nitric acid is diflipated, and arfenic acid remains alone in the 
sony oa! 

/ 1‘ This fubftance is extremely volatile, though, but fpatingly foluble even in boile 
ing water. It feems to be a muriat of arfenic, for alkalis precipitate from itsfolue 
tion the arfenic in the ftate of an oxyd. It is decompofed. by heating ‘it, with 
charcoal. According to Wenzel this combination is not decompofed by alumine, 
_ Inthe diftillation of one part of oxyd’of arfenic with three of muriat of foda, and. 
one of burned fulphat of iron, a thick tranfparent brown: fluid paffes over into the. 
receiver, ‘and with this a thinner yellow and tranfparent fluid, which finks to the 
bottom of: the! receiver. The thick fluid is termed Butter, and the thinner. Oi/ of 
Ar fenic. “Thefe fluids feem to. be combinations of ‘the muriatic acid with oxyd,of, 
arfenic in different degrees of oxydation. The butter, in. which the oxydation feems. 
tobe more complete, gives out fuffocating vapours; when: expofed to the air,ab- 
forbs moifture, and = “5 ne bes lets fall. a peri by: the addition 
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of water, which confifts chiefly of oxyd. Preferved for fome time in a clofe veffe}, 
butter of arfenic cryftallizes, and forms the very volatile falt, which is fparingly 
foluble in boiling water. Muuriatic acid diffolves only a fmall portion of this falt. 
If the acid be ufed ina diluted ftate, it produces an immediate precipitation of the 
arfenic. The oi? of arfenic feems to be a combination of the oxyd with the acid 
in a lefs concentrated ftate, or a more diluted butter of arfenic. It unites with mu- 
riatic acid in all proportions, but the affufion of water produces an immediate 
precipitation of the oxyd, Oil of arfenic effervefces with carbonat of alkalis. ‘By 
flow evaporation it affords cryflals of muriat of arfenic, which in folution again 
bear a ftrong refemblance to oil of arfenic. A true butter of arfenic is produced 
by digefting in clofe veffels oxyd of arfenic with oxygenated muriatic acid. If, to 
a folution of oxyd of arfenic in concentrated boiling muriatic acid be added three 
times the quantity of nitric acid, a confiderable quantity of nitrous gas will be dif- 
engaged. Ifthe mixture be diftilled to drynefs, arfenic acid alone will remain in 
the retort. Oxyd of arfenic, by digeftion and diftillation with oxygenated muri-. 
atic acid, is converted into arfenic acid. ; 

m Fluoric acid has no action on arfenic, but it unites with its oxyd, and forms a 
true fuat of arfenic. The properties of this falt, which exifts in imall Hl granular 
cryftals, have been but little inveftigated. 

Boracic acid, in the moift way,. has no action on arfenic, but it diffolves the’ 
oxyd. The falt which is formed is foluble in water, and the folution depofits by. 
evaporation the Jorat of arfenic, partly in a pulverulent form, and partly in that of 
branched fpiculz, | 

Phofphoric acid, which has no action on arfenic, diflolves its oxyd completely. 
It forms, according to Bergman, a cryftallized pho/phat of arfenic, which is difficult. 

ly foluble in water. This falt is decompofed in the fire. 
-". Tartaric acid unites by boiling it in water with oxyd of arfenic; and forms a 
cryftallizable tartrite of arfenic, the Rees of which have been but little invefti- _ 
_ gated. 

Oxalic acid diffolves oxyd of erent. even without the aftithande of My and 
forms with it an oxadat of arfenic, which is obtained in the form of prifmatic cryftals 
by evaporation. This falt melts readily in the fire, and is decompofed by fublima- 
tion, the decompofed acid rifes firft, and afterwards the oxyd of arfenic. Oxalat 
ef arfenic diffolves ani. in water, and in PEN of wile. It gives a red colour to 
tincture of litmus. » 

Acetic acid forms by- dipetion. or boiling with oxyd of arfenic an acetat of 
that metal, which exifts in fmall grains, and is {paringly foluble in water. The 
combinations of the fuccinic, ete and ssa: acids with arfenic are not yet. 
known, | 

‘ Benzoic acid, according to Trommfdorff, diffolves oxyd of arfenic, and forms 
with it a benzoat of arfenis. This falt, which fhoots into fine radiated cryftals, has 
an acid pungent tafte, efflorefces in the sal au glyse niche in hot water, and 
cryftallizes again by cooling. 

Carbonic acid neither unites with arfenic nor its oxyd, for water scrpbnatiad 
with this acid diffolves no more of the oxyd of arfenic than would be diffolved by 
common water. The gallic acid produces no change in a olytien of, “om fo. 
that the gallet of arfenic is ftill unknown. ) 

Pruffic acid precipitates arfenic from its folution in nitro-muriatic, hy ‘The 
precipitate is of a white colour, is foluble ina large quantity of | water 5 ant the 


\ 
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folution, when evaporated to drynefs, forms a femi-tranfparent mafs, which i is 
probably Pruiffiat of potash. 

The formic acid, according to Bergman, aéts on oxyd of arfenic, and forms 
cat it cryftalline grains, which are difficult of folution in water: 

_ As the folutions of arfenic in the different acids are to be confidered as mixtures 
of acids rather than as neutral falts, it becomes difficult to afcertain the degrees of 
“affinity among acids for arfenic. Muriatic acid, and even.the oxalic, have, ac- 
‘cording to Bergman, a ftronger affinity for arfenic than the fulphuric. The de- 

grees of the other acids are ftill very undetermined. Gren’s Handbuck Arfenik. 

n If equal parts of thefe two fubftances be ufed, the falt. remaining will contain 
an excefs of alkali, which renders it deliquefcent and uncryftallizable, By adding 
a fmaller proportion of nitre, and by employing a lower degree of heat, a cryftal- 
lizable arfeniat of potafh will be obtained. A {mall excefs of arfenic acid is Te- 
~ quired for the production of this falt. 

_. 9 Arfeniat of potafh produces no change in the infufion of violets, but it gives 
a red colour to the tincture of litmus. ; 

P Arfeniat of foda does not redden the tincture of litmus, but it gives a green 
tinge to the infufion of violets, : 

4 This falt has no effect on the colour of litmus, but it gives a green tinge to 
the tincture of violets. If the cryftals of arfeniat of ammoniac be expofed to a 
brifk heat, they lofe their tranfparency, and a portion of the ammoniac is driven 
off. In this ftate it gives a depofit with acids. Combined with excefs of acid, 
this falt fhoots into long needle-fhaped cryftals, which deliquefce in the air. Cau- 
ftic ammoniac is evolved from it by diftillation; but in this procefs a portion of 
the ammoniac is decompofed, while the arfenic acid is changed to the ftate of an | 

oxyd. Does not the hydrogen of the ammoniac unite wag the oxygen of the ar- 
- {enic to form water? 

, t Neither the fulphats nor muriats of potafh or foda fuffer' any ante when 
treated in the fame way with oxyd of arfenic. Diftilled with acetat of potafh, the 
oxyd of arfenic exhibits fome curious phenomena, which have been defcribed by 
Morveau, but which do not feem to have met with the inveftigation they deferve. 
The refidue appears to be a carbonat of potafh. 

$ Phofphorus unites with arfenic, and forms with it a phofphure of arfenic. If 
equal parts of thefe fubftances be melted together in a retort with a brifk fire, a 

‘black, thining, brittle mafs is formed, which efflorefces in the air, and is foluble in 
water. Phofphorus decompofes the oxyd of arfenic, If thefe fubftances be kept 
in contact under warm water, fo that the melted phofphorus may aé& on the oxyd 
of arfenic, a portion of the phofphorus is converted into phofphoric acid, and the 
arfenic now unites with the remaining portion of phofphorus. 
sl t When oxyd of arfenic is diftilled with fulphur, a quantity of Flphuretirs acid 
gas is faid to be difengaged. In giving a portion of its oxygen to the fulphur, 

is the oxyd completely reduced; or does it ftill retain fome of this Driteinle ts in comes 
bining with fulphur to form realgar? 

The yellow and red fulphures of arfenic are neither foluble in water nor in {pi- 

. vit of wine. The nitric and nitro-muriatic acids feparate the arfenic by the affift- 
ance of heat from the fulphur ; but the firft only partially, fince it changes merely 
the red fulphare to the yellow. The nitro-muriatic acid extraéts all the arfenic 
from the yellow falphore,. fo as to leave the fulphur cir in the fons of a grey 
yc sere 


. When cauftic fixed alkali is boiled with fulphure of arfenic, an alkaline folphure 
I 


~ 
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Gs formed, ‘which’holds the arfenic “in folution; but ‘the ‘filphur and <arfenie are 
both precipitated by the addition of an acid. Unflaked lime boiled with the red 


‘or ‘yellow falphure, forms'a fulphure of lime, ‘which alfo holds the arfenic in fo- 


lution. ‘This is the'folution ‘which ‘has been fo ‘commonly employed as ‘a ‘teft of 
“the purity of wines, eevee of arfenic ips» ap ti in wih ‘os ‘by the 
‘affiftance ofheat. 9 9 

*T fa’ ‘{elution: of dxyd'ofarferic be added to water ern with fulphurated 
“hydrogen ‘gas, a precipitation of yellow fulphure takes: place. ‘Does’ gst ied as 
in this‘procefs ‘unite with the oxygen: of the arfenic' to form ‘water? 

‘The falpliure of ‘Atfenic may be decompofed by forming it ‘into a pafte viet an 
agleali diffolved: in“water, and’ by expofing this pafte in ‘clofe ‘veffels ‘to a gradually 
“4aneredtéd five. ‘The arfentic’fublimes in the form of white flowers, and. leaves be- 
hind ivan’ alkaline fulphure, which «always contaifs -a- ‘little “arfenic. Rg to 
great a quantity of alkali is ufed, it fixes the: arfenic. 

‘wl In Scheele’s experiments, ' only a‘veryfmall quantity of ‘acid of arfenic was 
formed by. diftilling the oxyd of this metal with nitric acid alone. “His procefs for 
“ebtaining’ arfenic acid-is'the following: Two ounces of ‘ oxyd of arfenic are to be 
diffolved by a boiling heat in feven ounces of pure ‘muridtic acid, containied in 
Sa tibulated rétort’; ‘and’ while the {olution ‘is’ ‘ftill watm, three ounces and ta ‘half 
‘of pure‘nitric acid, ‘together with the'mariatic acid’ which may have ‘paffed over 
‘Srto'the receiver, are'to‘be added. The mixture ‘will now begin to ‘foam, and 
nitrous ¢as’to be difengaged. “The diftillation § is'to be continued till this gas ceafeés 
to-come over, when an ounce “OF ‘finely powdered oxyd is again to be added, and 
“a gentle heat ‘applied till it-alfo ‘be Giffolved.’ ‘An ounce and a half of ‘nitric acid — 
“fs then’ to be added, sand’ ‘the whole diftilled ‘to drynefs, taking care to increafe the 
“fre at laft; ‘fo asto* make’ the'tmafs-red‘hot. On breaking. the retort, dry atid of 
arfenic will be obtained. The acid may be obtained in the liquid’ ftate, by diffolv- 
“inp ‘the: dry: ‘acid, with’ the: misltence ‘of heat, in ‘twice its own ween. of’ water. 

See’ Scbeele’s’ Effays, p. 143. 
| ¥"Phe-oxyd of arfenic'is’ feid to gain about ‘r-9th oft its ts weight by being con- 
“verted into’ an‘acid. 

Y Acid of arfenic, Pie to Scheele, is‘reduced by a violent heat to the flate 
‘ofan’ oxyd. He ‘was able to effect this reduction only partially in a retort, but 
‘completely in a erucible. “Heated to’ rednefs with powder of charcoal, the mixture | 
“niflames with violence, “and” the\whole ‘of the-acid is reduced. Spirit of wine “dil- 
folves acid of arfenic ; “but the acid does not feem to undergo any change, ‘either 
"by digéition or by diftillation, with that’fluid. “Sulphur has'no adtion by digeftion 
‘on arfenic'acid ; ‘but, when‘ diftilled with it in atglafs retort, fulphureous acid gas 
is difengayed, and the’ Hidfs'rifes in the form'of a red fulphure. Sulphat of potafh 
and foda'are deconipofed in“an‘intenfe heat by arfenic acid. The fulphat of foda 
‘didinot feem' to Scheéle'to require ‘fo intenfe ‘ athedt for this purpofe as that of ‘the 
‘potath.: ‘See Scheele, Creli’s New Entileck, Drit. Th.'f. ae 

Acetat of alumine is decompofed by arfenic acid. | 

oie arfenic: acid be ‘dropped i into lime-water, a combination ae this acid with the — 
ime is “ptoduced, “which is rendered foluble’ by an ‘excels. ‘of acid... The. folution 
ikifferds by’ evaporation fall cryflals of ‘arfeniat of lime. ‘This falt may likewife 
“be formed by addimg-arfenic acid to the carbonat of lime. ‘Arfeniat of lime is not. 


Vdecémpofed” by'the fire, ‘but the addition ef carbon caufes the arfenic to fublime “ 


in the form of a white oxyd, ‘The carbonats of the alkalis produce, by double af- 
“Rnity, ‘a deconipofition’ oF this alt ; not fo the capftic alkalis. ‘Lime-water feems 
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zo-produce a decompofition of the arfeniat of potath. Arfenic acid diffolves | mag- 
nefia, ‘This combination forms, when accurately faturated, a falt difficult of folu- 
‘tion in water, ‘but which becomes foluble by excefs of acid, and in that ftate forms 
a gelatinous mais by evaporation. If this difficultly foluble falt be diffolved in ace- 
* tic or nitric acids, and the mixture flowly evaporated, it fhoots ‘into beautiful ra- 
diated prifmatic cryftals, which efflorefce in the ‘heat, but which are ‘not decom- 
pofed by it. By the addition of carbonito this falt in the fire, ‘the arfenic is diffi- 
“pated in the form ofan oxyd. ‘Whether cauftic fixed alkalis and ‘Tite e decompoft 
‘this falt, does not yet feem to’ ‘be determined. 

Arfenic acid diffolves alumine, and forms witK it an -arfeniat of unites “This 
falt is not-decompofable in the fire without the addition of {ome combuftible fub- 
flance. 

- Barytes is'readily diffolved by arfenic acid; but at the point of faturation, thefe 

“fubftances form an almoft infoluble arfeniat of barytes. The habitudes of thiS 
Salt in the fire'feem-to be nearly the fame with thofe of arfeniat of lime. 

Siliceous earth is not. affe@ted, either in the eis td or tacit ihe hs arfenic 


‘acid. y 


Carbonic-acid is expelled by a the arfenic, both i in the hamid and sa way, from 

its alkaline and earthy combinations. 

Sulphuric acid has'a ftronger affinity for alkalis and earths, in the moift way, 
than the arfenic acid; but in the dry way, this acid expels the fulphuric from the 
‘fulphats of potafh, foda, lime and barytes. An excefs of arfenic acid, however, 
4s meceflary to produce this effe&. leh oils 

‘The nitric acid decompofes, in the moift way, the arfeniats of alkalis, lime, ba~ 
rytes, and alumine, but’not that of magnefia. The arfenic acid feems rather to 
‘take this earth from the nitric. ‘In the dry way, the nitrats of alkalis and earths 
are decompofed by the arfenic acid. In this procefs,’ the arfehic acid does not 
“decompofe the nitric; but this effe& takes eer if the oxyd, inftead of the acid 
of arfenic, be employed. 

The imagnefian i is the only arfeniat which is not acannon by muriatic acid 
‘in the moift way. In the dry way, on the contrary, the muriatic acid is feparat~ 
ed from its alkaline and earthy combinations by the arfenic acid. The muriat of 
foda is not decompofed by the oxyd of arfenic in the fire; that of ammoniac is 
decompofed by arfenic acid ; but if the fire be increafed, thé arfeniat of ammo- 
niac will be decompofed in its turn, and azotic gas, A, and white witb of ar~ 


‘ 


fenic, produced, 
Fluoric acid has a Rronger affinity, in the moift way, for alkalis and earths, 


_ ‘than the arfenic acid; in the dry way, on the contrary, it is expelled, according té 
‘Scheele, from all its combinations, by this acid, In the aie cafe, however, ah 
excels of acid ‘is required, 

*Boracic acid has a lefs affinity i in the moift way; but on account t of its fixity, it 
cannot be feparated by arfenic acid in the dry. 

‘Phofphoric acid has a ftronger a for both earths and alkalis, in the moift 
and dry way, than arfenic acid. 

Tartaric acid feparates the arfenic from allcalis, Sigh all the aise except the 
; ‘magnefian. In ‘the dry way, it yields to arfenic acid.: 

Oxalic acid, i in n the ho aaa is pial Ci the dry > Haferior, to ag a acid i in its 
afinities. | | 
Azotic acid, 1 both i ia the mo it and ary way, is inferior in. its affinities to arte. 
nic acid, 


} 
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Succinic acid has a ftronger affinity only for lime and barytes in the moift way ; 
in the dry, it yields in all its combinations. 

Citric. is inferior only: in its affinity for barytes in the moift way; in all, im 
the dry. . . 

Malic acid inferier both in the moift and ary way. 

. Benzoic and Pruffic inferior both in the moift and dry way. 

Gold.—Arfenic acid has no,action on gold, either in the moift or dry way; 
neither does it attack it when mixed, either with muriatic or nitric acids. :Arfe- 
nic acid produces no precipitate in the folution of gold. It is. probable, how- 
ever, that this acid diffolves the oxyd of gold, and forms with it an arfeniat of 
gold; for arfeniat of foda precipitates gold, in its metallic fate, from its folution 
in acids. 

NAP SIAR, feems to have pear the fame babies with acid of arfenic as 
zak i 
Silver is not acted on in the moitt way by arfenic eid Diftilled Priori in. 
a retort, with a brifk heat, a. ‘portion of the, white oxyd of arfenic is fublimeds 
while the remaining partipn is united to the oxyd of filver, forming a colourlefs 
glafs, which, by folution in hot water, affords a brown powder. This folution 
contains arfeniat of filver, which affords luna cornea, or the muriat of filver, by the 

addition of muriatic acid. The arfeniats of alkalis and earths precipitate filver, 
from its folution in nitric acid, by double affinity. Arfeniat of filver is decom- 
pofed by fire. The arfenic is fublimed in the form of an oxyd, while the oxyd of 
the filver is reduced to the metallic ftate. Although filver is not foluble either in 
‘muriatic norsin arfenic acids, yet a remarkable combination is produced by a mix- 
ture of thefe two acids. If powder of filver be digefted with a mixture of twe 
parts of the arfenic, and two of the muriatic acids, the filver is converted firft 
into a white powder, and afterwards into luna cornea, or muriat of filver. In this 
procefs, the filver is converted into an oxyd by the arfenic acid, which afterwards 
unites with the muriatic acid. 

Mercury has no action, in the moift way, on acid of arfenic, Diftilled toge= 
ther te drynefs by a brifk heat, a yellow mafs is formed, and fome mercury, with 
arfenic, paffes over into the receiver. The yellow mafs is arfeniat of mercury. 
This falt is foluble in muriatic, but not in nitric or fulphuric acids. The folution 
ef this combination in muriatic acid affords corrofive fublimate by diftillation: 
Arfeniat of mercury is decompofable by itfelf alone in clofe veffels; the products _ 
are mercury and oxyd of arfenic. The fohition of mercury in nitric and fulphuric 
acids is precipitated by the arfenic acid; corrofive fublimate, or the oxygenated 
muriat oles ercury, is not acted on either in the moift or dry way; but calomel, 
’ or the mild ’muriat of mercury, is converted into corrofive fublimate by diftilla. — 
tion with this acid. The fublimate, in this cafe, always contains a little oxyd 
of arfenic. A mixture of muriatic and arfenic acids eten the fame effects on 
mercury as on filver. 

Lead becomes black by digeftion with arfenic,, and afer. a. few’ Siang it is co- 
vered with a powder of a white grey colour, that is mixed with a little oxyd of 
arfenic, from which it may be feparated by expofure to heat; but the acid cone 
tains no lead diffolved in it. A more powerful adtion is produced by diftilling 
two parts of arfenic acid with one of. filings of lead. The mixture becomes co=_ 
lourlefs; fome oxyd of arfenic is fublimed, and a white milky coloured glafs left be- 
“hind in the retort, which is an arfeniat of lead, The fuperabundant acid may a 
feparated by boiling in water. ‘The arfehiat of lead is eafily decompofed, by the — 
“ addition of charcoal in the fire, as it is arfenic acid, rather than white ozyd, that. 
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Lis Separated, while the, lead i is reduced, . The arfeniat of lead may alfo be iaiell 
ed by boilise, a folution of nitrat of lead with oxyd of arfenic. 
ie pyas. arfenic a acid, precipitates lead from its folution in acetic, nitric, Pe murias 


uc acids; and the alkaline and earthy arfeniats decompofe all the folutions of lead 
in acids. Ati is from this laft property. of arfenic acid that. Richter, has, propofed a 


“new ‘method of obtaining this acid in a very pure fate, A folution. of arfeniat of 


th, prepared by the diftillation of oxyd of arfenic with nitrat of, petath, jis to 
‘be poured i into a folution of acetat of lead, fo long as any precipitate continues to 
io formed, After this precipitate has fallen to the bottom, the fupernatant liquor 


_ ,is to ‘be poured off, and the precipitate carefully wathed. . Sulphuric acid, in the 


_proportion of one to three: parts of the acetat of lead employed, is now to be added, 
having been previoutly diluted with an equal quantity of water...'This mixture is 
to be ftirred frequently; and. after a, few hours fulphat;.of Jead.will be formed, 
hich remains at the bottom. .The clear. fluid which fwims abeve is to be poured 
ye and d filtered, ; after it has. been, previeufly diluted with water. This liquor is 
arfenic acid. It is to be deprived of its water by evaporation, and of any fulphu.- 
_Tic acid which it may contain, by erasing, it toa fit iain heats. Richter, new. 
_ Cegenfiande, Stuck, a) ee sah eset tani TYG, Beta 
_/ Bifmuth is converted into a white — a digefion 3 in arfenic acid, wehiiehi is 
an arfeniat of bifmuth. This {ubftance is precipitated from the folution by 
a the, addition of water, In the dry way, arfenic acid. oxydates, but does. not difs 
. falve sbifmuth. © This metal is precipitated. from its folution in nitric acid by dry 
arfenic acid. The arfeniat of bifmuth which is formed, is exceedingly difficult of 
_felution i in water. .Itjis eafily reduced by. charcoal,in the fires. 
_ » Nickel is attacked by digeftion with arfenic acid, and. the folution a a green 
. colour. yes confiderable quantity of a green powder ‘falls to. the bottom, which is 
mixed with arfenic, but. which may be driven.off by a brifk fire, . One part of 
“nickel. in powder, . diftilled with two.of dr¢ arfenic., acid, fufes, according to 
Scheele, and oxyd of arfenic is obtained during ‘the procefs. A yellow mafs re- 
. mains after cooling. _ By boiling this in water, arfeniat of nickel is. obtained. This 
- falt i is eafily reduced by charceal i in the fire, and the arfenic reduced to. its metal- 
lic ftate. _ Arfenic acid does not precipitate nickel from its folution in acids... Al- 
_kaline and sangha arfeniat precipitate its however, in the form of a whitith grey 
powder, 
».» Copper gives a pie re nea by dioethien hi arfenic ach A plueith 
white. powder falls to the bettom,’ which. is arfeniat of coppers, One: patt of, cop- 
~ per filings, diftilled to drynefs, with. two of dry atfenic acid, gives out oxyd of 


_yarfenic, .'The remainder is an arfeniat of copper... Arfenic ‘acid’ precipitates. cop- 
per only from its {olution i in acetic acids... Arfeniat, of -copper,,which fufes into a 


glafly fubftance in the fire, is eafily decompofed.by the addition of combuitible 


atbadigiey Haring this procefs, white oxyd of arfenicis difengaged: 


. Zink is the only metal that effervefces when digefted with attenit! aod. The 
aan grows black, and the tranfparency of the acid is deftroyed by.a black .pow- 


) der.’ If this powder be feparated, dried, and placed on:an iron plate; heated near~ 


_Jy-red hot, it burns witha blue flame, and emits. white arfgnical finoke. Hy- 
» drogen is difengaged during the digeftion in arfenic acid, a, proof that the zink i as - 
“ark oxydated by. the’ decompofition of water, and afterwands; diffolved. by. the 
d. Af zink filings be heated on a ftrong Sire with acid of atfenic, a violent in- 
Alasomation and explofiontakes place. Arfenic. and oxyd. of zink are fublimed 
« edinaabincestiboncins athe. neck of the retort; only the acetic solatict of zimk 


Vol Ih, we oO 
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is precipitated by arfenic acid. Neutral arfeniats decompofe all the acid folutions 
of zink. - 


_ Antimony forms a varhigh powder 3 aigeftion in arfenic acid. if diftilled | 


dioeitier to drynefs, an inflammation takes place aé foon as the mafé enters into fu- 
fion. The folutions of antieneey:® in acetic and tartaric acids are © precipitated by 
the acid of arfenic. : 

The arfenic acid affumes a rofe colour by digeftion’ patel cobalt’; but. a great 
part of the’ cobalt remains undiffolved. Arfenic acid does not precipitate cobalt 
from its folutions in acids; but the alkaline and earthy arfeniats produce a preci- 
pitate > a rofe colour. This aaanee is fufed with extreme difficulty in the 
crucible 


Acid of arfenic diffolves a little piacdatiel? during digeftion. Fited alkalis 


precipitate from it a white powder. If manganefe be diftilled with acid of arfenic 
oxyd of arfenic is fublimed. The folution of manganefe in acetic acid is precipi- 
tated by the acid of arfenic; not fo its folution in other acids. Arfeniats have 
alfo this effet. - : 

Arfenic acid converts, by- dition arfenic into the pace of an oxyd, while the 
acid itfelf returns to the fame ftate. If powder of arfenic be thrown into a retort 
on melted arfenic acid, an inflammation takes Place, and wera of avisRig is fub- 

jJimed. See Gren’s dated dey Chemie. ree 

z Arfenic, as well as its oxyd, unites in the fire with ssl all seine bodies 

In the ftate of oxyd it feems to ben ies a bi of the metal with which it 
combines. ricer. ; row 


This combination changes the properties of metals. The malleable becomes — 


brittle, the fixed eafily fufible, and the eafy fufible fixed. Thofe which are yellow 
or reddifh become more or lefs white, and the white of a greenifh or tin colour, 
The arfenic may be feparated again by expofure to a ftrong heat in open veffels, 


but it carries off a portion of the so along with it. Platina alone remains — . 


in the fire 


Gold and arfenic unite tiaitioes w hen melted in the fire the e6ld takes up : ae ? 
bout 1r-60th. When the operation is performed in clofe veffels the mixture becomes _ Q 
cracked and brittle. The arfenic cannot be completely feparated from the gold i 


mere heat without the addition of fome combuttible bedy, fuch as fulphur, &c. Oxyd 
of arfenic, with the addition of a little alkali, unites alfo in the dry in me iy 
but the folution of the oxyd in water does not produce any effeét.. The Hie’ 
in agua regia is faid by Newman to be precipitated: of a pale yellow colour. Sul 
» phure of arfenic and the arfeniats readily produce a precipitate, but they. posed do 


this rather by the alkali than by the arfenic which they contain. It is remarkable 
that arfeniat of ammoniac does not produce a Folentngeidig Laer of gold. Arfenic hy 


precipitates gold from its folution in agua regia. 


_ If arfenic and platina be melted together in a crucible, a brittle sip i f 
is produced. ‘The fufion is promoted by the. addition of a little alkali, which 


fixes the arfenic. ‘The arfenic is feparable by mere heat, and leaves the platina i in 
a malleable ftate. Two parts of platina, accurately mixed with one of arfenic and 


tartar, when expofed toa glow heat in a luted crucible, melt-into a brittle fub- 


ftance, which is ftili whiter than platina. This fubftance is eafily foftened by the 


fire, or, by a ftronger heat, completely melted. .In this ftate, if expofed fora 4 
fufficient length of time tothe fire, the arfenic is diffipated, and the platina, which _ 
9» ah i, Vi ‘ 


again becomes folid, alone remains. Achard has taken advantage of this propere 


ty to form veffels of all forts from platina, a fubftance fo infufible by itfelf. Ar- 


en we 
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fenic precipitates platina from its folution in agua regia, The oxyd of arfenic has 
“not this effeét. Arfeniats and liver of arfeni¢ alfo produce precipitates; but this 

more from the alkali probably than from the arfenic, Achard, Crell’s Chem. Ann. 

“1784, B. Lf. 3. 

Arfenic, by the addition of a little alkali, unites readily with filver. The 
mixture is brittle. The arfehic is not feparable by heat alone; but this effect 

' 7s eafily produced by melting it with charcoals or, fill better, uy uniting it fo 
ead. The arfenic carties off a portion of the filver along with it. Powder of 
arfenic precipitates filver from its folution in nitric acid. The fame effet i is Af 

“duced by a folution of the oxyd in water; but in this cafe the precipitate is | 

combination of the oxyd of filver with the oxyd of arfenic. The arfeniats Na 

-liwer of arfenic produce a precipitate by double affinity, which is arfeniat of fil- 
Wer, * dd buy 

Arfenic forms, by long trituration in the heat, a gréy amalgam with miercu- 

ry; but the oxyd does not unite by fublimation with this metal, Arfenic preci+ 

pitates mercury in its fluid ftate from its folutions in falphuric and nitric acids. A 

folution of the oxyd, or of fulphure of arfenic, added to the folution of metcury in 

acids, prodices a precipitation of arfetiiat of mercury which is riot foluble int water. 

“If it be expofed to heat with charcoal the arfenic fublimes with its peculiar fmell, 

and the mercury pafies < over into the receiver, Corrofive miercurial miuriat is not 

decompofed by oxyd of arfeniic, but if equal parts of this falt and powder of arfenic 

_ be rubbed tagether, and diftilled with a brife heat, a {moking butter, or oxyge- 

nated muriat of arfetiic paffes over, and, by iricreafing the fire, fluid mercury rifes 

_ gontaining a little calomel. If mercury be rubbed with yellow or fed arfenic, 

“and afterwards fubjected to the procefs of fublimation, white oxyd of arfenic rifes 

fit, and afterwards a true cinnabar, which {till retains a little arfenic. This may 

be feparated by a new fublimation. - Sulphur fia, therctore, a oe affinity 
for mercury than for arfenic. . 

If from two to three parts of corrofive wseredeet mufiat be niixed ere one of orpi- 
ment, and diftilled in a fand bath, butter of arfenic will be produced. No mercury 
in this cafe paffes over in the fluid ftate, but it remairis united to the fulphur, and 
may be fublimed by a ftrong fire in the ftate of cinnabar, pint %s 

Lead unites with about one fixth part of its weight of arfenic. In @ brifk fire — 
the mixture begins to fmoke, and fwells up. One part paffes over in the form of 
thick fmoke; another is converted into a red glafs, and the remaining lead be- 
comes brittle and of a dark colour. The arfenic may be feparated from the lead 
by repeated roaftings with charcoal. The folution’of oxyd of arfenic has no action 

on lead, but it precipitates lead from its folution in fulphuric, nitric, and acetic 
delle. This precipitation is more fpeedily produced by the fulphure of arfenic. 
‘If a folution of nitrat of lead be boiled with oxyd of arfenic, a large quantity of 
nitrous gas is difengaged, and the oxyd of lead remains combined with the arfe- 
nic acid. Sulphur has alfo a ftronger affinity for lead than arfenic; fo that if the 
red arfenic he expofed with lead to a fufficiently ates fire, white oxyd of arfenic 
will be fublimed. 

Bifmuth unites to arfenic in only a {mall quantity, t-r5th, The mutual affi- 

nities of thefe metals for acids is not known. Arfenic has a lefs affinity for fule 
phur than bifmuth, A folution of oxyd of arfenic has no ation on bifmuth. Sul- 
_ phure of arfenic precipitates bifmuth from its folution in acids in the flate of an 
oxyd, but mixed with a {mall hia of arfenic, which may be rae ght roaft- 
‘ng it with charcoal. 
O ij 
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‘Nickel’ has a : firong attradtion for arfenie, and i is very difficulty feparated ‘from 
‘it, even by roafting the mixture with charcoal. The folution of oxyd ‘of arfenic 
“‘feems to ad on the nickel; but the nickel has a ftronger aflinity for acids and ful 
_phur thanarfenic. Mv 

Copper, \ when in large quantity, unites ‘readily with arfenic, and (ene with it 
a brittle mixture, of a red colour 5, with arfenic it forms white tomback, ‘ory white 

‘ copper, which continues to be flexible and malleable if the arfenic be ufed in its 
“metallic and not in its oxydated ftate. In preparing. this fubftance it is. neceflary 
to diminifh the fluidity of the arfenic by “the addition of fome fixed alkali. Very 
beautiful tomback i is prepared, according to. Leonhardi, by melting ‘equal p: parts, of 
“black flux and copper, filings with four parts of oxyd of arfenic,, under < 3 covering 
of powdered glafs. White copper ‘becomes black in the air, fo that it is neceflary 
to give it a covering of filver, Copper has a ftronger affinity for acids and d ful- 
“phur than arfenic ; but. oxyd of arfenic unites in the humid way with oxyd of 
copper, “and diffolves the copper ‘itfelf. This folution is neither decompofed ‘by 
acids nor alkalis; and by evaporation i it affords 3 a yellow-greenith faline fubltance, 


Fall 


which, feems ‘to be arfeniat of .SOBPE- Ammoniac does not Ve a ‘blue colour 


thigaey wh 


floors “This eo ere a method of difeovering the prefence oh, arfenic in n water. r, 
The folution of the fulphat. of copper affords a precipitate of 3 a green colour, w which 
the ammoniac does not colour blue | as. it, does the other preci ipitates 0 of co f cop ppe. 
On this property depends. the preparation of a beautiful ‘green. ‘paint, firft di 
’ covered. by Scheele, Two pounds of fulphat « of copper, are to be be i ore 
/a_copper kettle in twelve pounds of, water. . To this two pounds of 7 a 
-and eleven ounces: of, white arfenic, : with four pounds of water, are to b be ad 

‘and the. mixture carefully ftirred during the addition, It. is s neceffary. to ulea 


tasdea td 


large veffel on account of the. ¢ effervefcence, which takes place.. After the mixture 


at Oo ow! 


has been, allowed to fettle, the clear. liquor i is to be decanted off, and the ¢ precipitate 
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"CONCERNING MOLYBDENA AND THE ein ait 
farks Dx 4 £) 
W: give ‘the name of SA to a new “metal, aiete , 
by I Mr. Hielm, and obtained from a mineral fubftance known. 
by the fame name. This fubftance mutt not ‘be ‘confounded. 
with common black lead, plumbago, or ‘black chalk. which is 
ufed i in drawing, and i is at prefent denominated carbure of j iron: 
this confufion has certainly occafioned fome difference of re. 
fults i in the labours of thofe. chemifts who have examined this 
fubftance, from the time of Pott to that of Scheele. Tt mu& 
‘be obferved, that the carbure of iron, or plumbago, being 
much more common than m molybdena, very few {pecimens of. 
which ¢ are to be met with i in cabinets of natural hiftory, che- 
mifts have. almoft ‘always made their experiments _ with the 
former, Quit and Scheele excepted. 

_ The true ore of molybdena is “not. ‘cally diftinguithed from, 
carbure of 1 iron, in its external charaGters ; ; neverthelefs, the 
molybdena i is rather lefs fat to the touch. It is compoied of 
hexagonal feales, of greater or lefs fize, very lightly adhe ring 
to each other: it foils the fingers, and leaves traces upon pa- 
per, ‘which are bluifh, or of a filvery grey colour. When it 
is reduced to powder, which is difficult to be performed, on 
account of the elafticity of its fcales, it has a blueith colour ; 5 it 
yields ealily to the knife, is not brittle, and has not the gtanu- 
lated texture of carbure of iron. In order to pulverize the 
ore of molybdena, it 1s neceflary, after the procefs of Scheele, 
to throw a {mall quantity of fulpbat of potath into the mortar 
along with it ; ; the powder mutt afterwards be wathed with 
~ hot water, which carries off the falt, and the mineral remains 
pure.” The analyfis of this mineral, made by different means, 
proves that it is a compound of fulphur and the metal which 
we. are now. examining. This laft, however, is very difficult 
to be obtained: the illuftrious Scheele did not fucceed in re- 
ducing: its oxyd i into metal, either with black flux and char- 
coal, or with borax and the fame combutftible fubftance, nor 
O ii , 
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with oil, Bergman affirms, that Mr. Hielm has been more 
fortunate, and that he fucceeded in obtaining a fufficient quan- 
tity of the femi-metal to exhibit its properties ; but fince the 
time of this nate of Bergman, Mr. Hielm has publifhed no- 
thing on the fubjeét *. Pelletier, in his experiments on the 
reduction of the oxyd and acid of molybdena, never ob- r 
tained a button of molybdena, but an agglutinated, blackith, 

friable fubftance, poffefling the metallic brilliancy : by the 
magnifier, {mall, round, brilliant, and greyifh grains were feen, 
which Pelletier confiders as the metal or pure molybdena, 
Manganele likewife has not yet been obtained, except in the 
form of globules, 

The following are the properties ¥ which cate been Sitar eat 
in confequence of the trials made of ‘this femi-metal, Molyb- 
dena is grey, in the form of {mall agglutinated grains, brittle, | 
and extremely infufible : ‘when heated in contact of air, it 
changes into-a white oxyd, which i is volatile, and cryttallizes 
by fublimation into brilliant needle-formed prifms, refembling 
thofe of antimony. This oxyd, when fuperfaturated with oxy- 
gen, becomes acid, and is the faline produd which is belt 
known, in ‘confequence of the refearches of Scheele. _ The ni. 
tric acid readily calcines, and converts it into a wtate oxyd, 
‘and even into molybdic acid. The oxyd of molybdena becomes 
blue and brilliant during its tranflation to the metallic flate 4, 
Alkalis, aflifted by the ation of water, oxydate and diflolve 
this femi-metal®; it is capable of uniting with lead, copper, 
iron, filver, and forms granulated, greyith and very friable al- 
loys. Lafily, When combined with fulphur, it conftitutes the 
fulphure of molybdena, a compound which is perfectly fimilar 


* A paper of Mr. Hielm on this fubject has been lately publifhed “in a Ffour- 
nal de Phyfique for May 1789, tranflated from the Swedifh Tranfactions, It con- 
tains ap account of the habitudes of the oxyd of mclybdena with fome of the me” 
tals, and an account of fome trials to reduce it, The regulus, which was fent. to 
Bergman, was obtained as follows: Vegetable alkali was neutralized by repeated | 
fufions with bullock’s blood; the earth of molybdena was heated with a {mall 
guantity of greafe, which gave it the appearance of a black powder. | Equal parts 
of this alkali and of microcofmic falt, together with a fmall quantity of black-flux, © 
were ufed for the redution, common falt being ufed fometimes to cover the . 
whole, and fometimes mixed with it. The fufion was made in a covered and lute 
ed crucible, expofed to the heat of a good furnace for feveral ‘hours. Note of ih 
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to the ore ik this metal, improperly known by the names of 
molybdena and potelot . As it is this laft ore which has been 
the fubje& of the experiments of Scheele, and as it is with this 
mineral, which is much better known than the metal it con- 
tains, that this chemitt prepared the acid of molybdena, we fhall 
proceed to examine its properties more at large. 

Potelot, or native fulphure of molybdena, expofed to heat in an 
open vellel, gives out fulphur, and evaporates almoft totally in 
the form of a white fmoke: expofed to the flame of alamp, urged 
by a blow-pipe, in the metallic {poon, it emits the fame fumes, 
- which are condenfed into yellowith cryftalline blades, and af. 

fumes a blue colour, by the contact of combuftible fubftances. 
Pelletier having calcined the fulphure of molybdena in a 
crucible covered by another crucible, obtained white, brilliant, 
needle-formed cryttals, fimilar to thofe which are called the 
Silvery flowers of antimony. This fublimed oxyd_ of molyb- 
dena already poffeffes the characters. of an acid ; but this pro- 
cefs would be too tedious and expentive to be ufed in the pre- 
paration of the acid of molybdena. 
Saline earths and fixed alkalis, fufed with the fulphure of 
molybdena, diffolve both the fulphur and the metal. 
Some acids produce remarkable alterations in this ore. 
The concentrated fulphuric acid oxydates or calcines the me- 
-tal, and flies off in the form of fulphureous acid, by the affift- 
ance of a boiling heat. P 
The muriatic acid has no aétion on 1 this mineral. 
The arfenical acid, dittilled from the fulphure of molybdena, 
_ yields its oxygen to part of the fulphur, which becomes ful- 
phureous acid. It is volatilized in the form of orpiment with 
part of the fame fulphur, changes a portion of the molybdena 
into the molybdic acid, and leaves the greateft part in the me-~ 
tallic ftate. Pelletier concludes, from this experiment, that 
molybdena exilts in the metallic ftate in its ore. 

By diftilling 39 ounces of nitric acid diluted with water, 
from 1 ounce.of molybdena, at five fucceflive operations. that 
is to fay, 6 ounces of the acid at a time, a great quantity of 
nitrous gas is difengaged, and a white powder remains in the 
tetort, which muft be wafhed with a fufficient quantity of cold 
diftilled water to sry, of the foreign acid, which is foluble 
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at this temperature. After the edulcoration, there’ remain fiz 
drachms and a half of the pure molybdic acid. Scheele, to whom 
this difcovery is due, thinks that the nitric acid feizes phlogifton, 
and efcapes in red vapours; it likewife burns the fulphur 
which exits in the molybdena, and‘ hence it is that the water 
employed in wafhing the acid of molybdena contains fulphuric ~ 
acid; which may be obtained in a concentrated {tate by evapo- 
ration, and holds a {mall quantity of molybdena in folution. 
This fubftance gives a blue colour of confiderable brillianey toe 
the liquor. We are of opinion, that, in this operation, a8 well 
asin all thofe in which the nitric acid, diftilled from any fub- | 
fiance whatever, reduces it into the flate of acidity, the former 
is decompofed ; and that it is to the feparation of the oxygen 
of the nitric acid, and its fixation in the molybdena, that the’ 
difengagement: of the nitrous gas and the formation of the dave 
phuric and molybdic acids are owing. 

_ The acid of molybdena, obtained by the procefs we thalee tk 
defcribed, has the form of a white powder, of a lightly acid 
and metallic tafte. When heated in the {poon by the blow- 
pipe, or in the crucible with the contaé& of air, it is volatilized 
in a white fume, which is condenfed in needle-formed eryttals, 
at the fame time that part is melted on the fides of the cru- 
_ cible: notwithftanding the edulcoration, it retains a portion of, 
fulphureous acid, which a ftrong heat completely difengages, 

This acid is foluble in boiling water. Scheele diffolved a 
fcruple in 20 ounces of watér: this folution has a fingularly 
acid and almo% metallic tafte ; it reddens the tin@ture of turn- 
fole, decompofes the folution of foap, and precipitates alkaline 
iat ki or /ivers ree. hin at, It becomes blue -and confittent 
by cold. | | rie BY tae 
o Dv! il sti acid diffolves i in great quantities in the con- 
centrated fulpharic acid, by the affiftance of heat. This folu- 
tion aflumes a fine blue colour, and becomes thick by cooling, 
Both: phenomena may be made to difappear by heat, and. re- 
appear again in proportion as the fluid cools. If the combina- 
tion be ftrongly heated in a retort, ‘the fulphuric acid i is vola~ 
tilized, and the molybdic acid Temains ina Mie 4 ‘fate at the 
bottom of the veffel 4. ; ieee Sob gf veiet 
| The nitric acid has 1 no aétion on hd maryeait santa” ballsdhsty 
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. The common muriatic acid diflolves a large quantity. This 
folution affords a refidue of a deep blue colour, when diftilled 
to drynefs. If the fire be more ftrongly urged, the refidue af- 
’ fords a white fublimate, atid another blueifly; a grey refidue 
remaining in the retort. The fublimate is deliquefcent, and 
colours metals blue; the muriatic acid pailes oxygenated 1 into 
the receiver. It is ealy to underftand, ‘that, in this operation, 
the muriatic acid deprives the molybdic acid: of a portion. of 
oxygen, and that a 8 iit of this acid pafles tothe via ni 
molybdena *. _ nee 

The molybdic acid, by the affiftance of heat, -decompotes ‘the, 
alkaline nitrats and muriats, by difengaging their acids; and 
forms with their bafes neutral falts, whofe properties Scheele 
did not examine. This acid likewife difengages the carbonic 
acid from the three alkalis, and forms | sine a with acim 
bafes. | | 
Though Scheele Gas not made us iprtha AYER with at the 
properties of the neutral falts which we defign by the names 
of molybdats of potafh, of foda, of ammoniac, &c. he has’ new 
verthelefs pointed out three, which are {ufficient to character- 
ize their flate of neutralization. He has difcovered, 1. That. 
fixed alkali renders the acid of molybdena more foluble in wa- 
ter. 2. That this fait prevents the acid of molybdena from 
volatilization by heat. 3. That the molybdat of potafh falls 
down by cooling in {mall cryftalline grains, and that it may 
likewife be feparated from this folvent by the ee fall 
muriatic acids *. 

‘The acid of molybdena acceina the barytic nitrat and 
muriat. The barytic molybdat, formed in thefe ig 
is foluble in water. 

\ The acid of molybdena appears Baty te decompo the fal. 
phat of potath by a ftrong heat. | : 

_ ‘The molybdie acid diffoives feveral. nietala; and lfersae a 
blue colour i In proportion : as this ‘dcid abandons to ‘them* patt 

of its oxygen. © It * Precipitates feveral. ‘metallic folutions, &c. 

- Klaproth has found it combined with lead in a | yellow {pathic 
pre ‘of lead &.: SY Blau Gb none estat ete i Sioknoti 
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NOTES ON CHAPTER VII. 


MOLYBDENA. " 


3 ‘Molhders arcnediit to Mr. A oly in gi valbatile po i of the Gavisirhis 
an molybdat of lead (Phil. Tranf. for 1796), feems to exift in four different degrees 
of oxygenation. The firft is that of the black oxyd, the fecond the blue oxyd, the 
third the green oxyd, which feems to be an intermediate degree between the blue 
oxre and the fourth and laft ftate, that of the yellow acid, 

- The affinity ef this metal for oxygen feems to be very weak, for very ‘poalidads 
able changes are produced in it by a very fmall difference in the proportion of the 
acids or alkalis with which it is combined, or the temperature to which it is ex= 

-pofed. In confirmation of this alfo, it may be remarked, that Scheele and Ifl- 
mann have obferved, that all metals, gold and platina excepted, deprive the 
molybdic acid of a portion of its oxygen, fo as to caufe it to become blue, Pelle- 
tier obferved, that a folution of molybdic acid became blue, when hydrogenous 
gas was paffed through it. Klaproth remarked, that light, in certain circumftan- 
ces, changed the colour of molybdic,. acid to blue. The fame phenomena were 
obferved by Mr. Hatchett. Molybdic acid yields its oxygen in diftillation to ar- 
fenic, by which the arfenic is converted into the white oxyd. The molybdic is 
alfo the only metallic oxyd which is riiatar aye of its anes by ppiaatse with 
fulphat of ammoniac. 

b The fixed and volatile alkalis have no action in the moift way. on this metal, 
but they diffolve its oxyd with great facility, Molybdena enters readily into fu- 
fion with the fixed alkalis.. If one part of this fufed fubftance be melted with 
three parts of foda, a dark green matter is produced, which ‘is foluble in water. 
With acids, this fubftance affords a yellow precipitate, or the acid of manly 
dena. 

© Twenty Bios of yellow acid, diftilled with 100 grains of fulphur, afforded a 
black refidue, which feemed to poffefs all the properties of falphure of molybdena. 
Treated with nitric acid, this black matter afforded the yellow acid. ; 

4 A white flocky matter is precipitated when this folution is faturated with 
su whicli is aoe converted ite a yellow pores, by heating it with nitric 
acid. 

Mufiat of tin does not produce any effect on this ‘einen When se foros 
tion; however, is faturated with potafh, the muriat of tin is precipitated, highly 
tinged, of a blue colour; but when the —— are again aaa, muriat of tin sd ‘ 
no effe@, : . 

»€ Fluoric acid diffolves the oxyd. of molybdena. vid nifxtobed in the heat-is of a - 
greenifh yellow colour; by evaporation it-becomes yellow, and when diftilled to 
drynefs, of a greenifh. blue, The dry mafs communicates a dull grafs-green com 
Jour to the water ufed to edulcorate hich and the refidue’ has a Airs tps honk | green 7 
colour, . 

Boracic acid, in the bit way, tds no ation on oxyd of can The — 
phofphoric diffolves it by the afliftance of heat, and affords, by the evapication of 
its any parts, a blue folution. 
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Tartaric acid diffolves readily, by the afliftance of water and heat, the oxyd of 

this metal, and affords PY evaporation a blue spicy Se ‘The bares mafs i is of 
a pale blue. 

 Qxalic acid and water form with ava of itlaend a beautiful blue folution, 
which preferves its colour during evaporation. Diluted with a little water, it 
becomes green, with a larger quantity, dark brown. 

Acetic and benzoic acids form beautiful blue folutions with the affiftance of 
‘water and heat. 

Pruffian alkali precipitates. dhe ol of ah from its folution in bias of. 
a brown colour; the infufion of gall nuts, of a dark brown colour. . 

¢ The nitric and concentrated acetic acids decompofe the molybdat of potafh. 
The molybdic acid is difengaged from this combination fometimes in the form of 
a white powder, and at other times in the ftate of a liquid. Perhaps this depends 
on a difference in the degree of oxygenation, as this metal appears to Mobenie? 
' more foluble in proportion to its oxygenation. 

Molybdat of foda cryftallizes by evaporatioh, partly into broad tender fpiculz, 
and partly into dendritical cryftals. It is very foluble in water, and is sisitiuidea 
ed by the fame acids as molybdat of potath, 

Molybdat of ammoniac dees not afford any regular eryitals by evaporation, bib 
forms a white pulverulent magma. This falt is decompofed in the fire, the mo- 
lybdic acid remaining in the retort. ' - 

Lime forms with this acid a very infoluble falt. It is precipitated by adding 
molybdic acid to lime water. The fulphuric, nitric, and muriatic acids, decom- 
pofe the molybdat of lime. ~ 

Magnefia forms with this acid a falt which is difficultly foluble in water, ac- 
_ cording to Scheele. It is decompofed by the fame ante as the former. Heyer 
fays it has a foxpy feel and a bitter tafte. — \ 

The molybdat of alumine is very difficultly foluble in water. 

. With barytes this acid forms a very foluble falt. It takes this earth from its 


* folutions in nitric and muriatic acids. 


When one part of molybdic acid is expofed in a retort with two of nitre, the” 
nitre is decompofed, and molybdat of potafh formed. 

Two parts of gold, with one of molybdena, expofed to a ftrong fein a cru- 
cible, covered internally with charcoal duft, melted together into a black brittle 
mafs, By repeated meltings without the charcoal, in a covered crucible, fome of 
the gold was feparated. The remaining mafs, melted with charcoal, gave a grey~ 
ith yellow uniformly brittle mafs. Nitric acid was decompofed by boiling it over . 
this mafs. The gold was found at the bottom, and over it white oxyd of molyb- 
dena. Equal parts of thefe metals afford a brittle black yellow ane the he- 
bitudes of which were little different from the former. — 

Equal parts of platina and molybdena melt together i into hard fhapelefs mafies, 
of a metallic fplendour, and eafily broken, 

From two parts of filver no round grain is produced, even ahecs repeated melt- 
ings. If the melting be performed in a covered crucible, without charcoal, 2 
part of the filver is feparated, which is flexible, but which in folution fhows fome 
marks of molybdena. One part of filver, with two of melybdena, melted into a 
uniformly granular brittle greyifh mafs. The molybdena was diffipated in the 
form of fmoke by expofing this mixture to heat in contact with charcoal. 

Mercury i is not amalgamated by long rubbing with molybdena. 

.Lead and molybdena are not eafily melted together, on account of the eafy fu- 
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{ibility and-oxydation.of. lead in,the fires). T.wo,parts of lead, with, onc,of molybe 
dena, melted.in.a,crucible, with. fome. charcoal, becomes. a_black.. and:brittle, rete 

Bifmuth unites, but on account of its volatility, with difficulty, to malate 

Equal parts of nickel and. molybdena; anal, wishishancen|inte, a, lighs grey 
which. is infufible by itfelf or,in Ditancs pie Oh et 

Copper melts with molybdena..,, Te gaia tasesincpales than copper, fri pollen, 
malleability if the proportion of molybdena, does not,exceed,that.of the copper, 

- It is doubtful whether arfenic can be united to ‘molybdena on Se ispiia of, ithe 
great volatility, 9) gn) on ba See. edie, eonactieci's 

Iron, of all metals, wea i ents pg in, gare ee egy mo. 
lybdena. Equal parts melt without any lofs.into.a round:body. The, mixture is 
hard, brittle, and,of a blue grey fradture. It, melts and:fwells by the blow pipe 
without emitting {fparks. Muriatic and fulphuric acids act, weaalely, on: this mix 
_ ture3,agua regia more powerfully,» 

Cobalt and ‘molybdena, in equal parts, melt maa. into a, light grey fhriitle 
mixture. - Nitric acid attacks this powerfully in a boiling. heat. The. white acid 
of molybdena is feparated from the red folution. 

Tin, in an equal proportion, affords a black, granular, brite and oft iioke 
when melted. with molybdena. ee 

The combination of zink with molybdena. is disc, if’ nots 8 impo frm 

its Auidity. 
The fame is true of antimeny. ditid 

Manganfe forms. a brittle and difficultly fufible mixture with sieslshdienai and, 
precipitates oxyd of molybdena from its folution i in nitric acid. Richter Neu. Ge= 
genfi. St. 1. f. 49. St. We f- 97,104. 

& This acid, in folution, has likewife fome effect on metals, ‘By boiling 1 ‘ica 
together, it acquires a bluith caft. If, inftead of the metals, theiroxyds. be. di- 
gefted in this acid, no blue colour arifes. This colour is karina alfo ere di- 
geftion with nitric acid. _ 

Acid of molybdena precipitates filver, mefcury, and coke ries thee fa 
lutions in nitric acid, It decompofes. muriat of Irak but not heii muriat 
of mercury. | ; , 

The , alk ee molybdats precipitate dede sche folution in acids, gold, mer- 
cury in “oxygenated muriatic acid, zink, and manganefe, in the form of a white 
powder ; iron and tin from muriatic acid of a ible cobalt, of a rofe pian 
copper, of a blue. 

Blue carmine is prepared by. precipitating tin from its folution in muriatic wid 
by the molybdat ef potafh. The muriatic acid unites with _ alkali, and the | 
molybdic with. the tin, to form the blue precipitate. bata 

‘Iron forms a brown-red folution by digeftion i in this acid. If a little fulphurie > 
_ acid be added to the folution, the molybdic acid is feparated, and remains dif- 
folved in the liquor. Sulphat of iron is decompofed by double affinity with mo- : 
lybdat. of potath.. The molybdic acid alone does not produce this effed. 

Copper forms, a blue-green folution with molybdic acids. Sulphuric and nitric 
acids preduce no apparent change in this folution; but no inference refpecting the ® 
decompofition can be inferred from this circumftance, as the colours of Log 2 molyb- ‘ 
dat; fulphat, and nitrat.of copper, are nearly the fame. is4ind in OD viel: 

Lead, in the ftate.of. an oxyd, is. acted upon by molybdic acid; but thie combi © " 
nation is again decompofed: by the mineral acids. It is ftill more infoluble i in water 
than fulphat of Jead,... ‘This property affords a ready’ teft \for’difcovering the pre- 
fence of lead in liquors: If two or three drops of a {olution of nitrat of lead be 
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“thixed ( ith B Wart of Siti water, ‘and a little of an’ alkaline’ molybdat | dropped 
_into the Tigi tor, '2 a ‘white Pretipitation i is immediately produced. “This ‘precipitate, 
2A eSB tae ‘of! lead, is not adted upen ‘by any of the vegetable acids. 
‘This {falt does" ‘not deli quefce i in the’ air, and i is ‘on’ ‘that-account | to be pecicrred to 
“the ufual ‘tefl for trying “the parity ao ieee iD i 
_Mr. Hatchett has given a full'and accurate ‘analyfis of ihe! native: molybdat ‘of 
“Yead. “ According” to this chemift, the native molybdat ‘of Jead melts readily with 
the blow-pipe into a dark coloured mafs, in which fome fhining particles’ of ead 
“4 dre to be perceived. ‘With borax it forms a “brownith-yellow globule, wha | oc- 
“eafionally a glafs, which is of a greenith, ‘and’ fometimes ‘of a deep blue. “With 
~~“ Phofphat of ammoniac and foda, it it forms 2 fea-gteen ‘glafs, hen in ‘Proportion 
to the quantity of : ore, varies to a deep | ‘true. "a 
"Molybdat of léad is infoluble in water.’ Fixed “alkalis ‘and their errs de- 
" compofe it i in ‘the dry and humid way, but ammoniac’ does not’ feem’ to have any 
effed. : 
Molybdat of lead. diftilled’ With three parts of fulphur,, affords cd black powdery 
. refiduum, yea is Fsbndg A to > the touch, and foils the fingers like molybdena, 


depofited by evaporation, and the “Inolybdic acid remains fulpended i in’ the’ fo- 
lution. 

Molybdat of ead is deeuad by boiling it with concentrated fulphure acid. 
“The fulphat 0 of lead which is formed remains at the bottom, while’ the molybdic 
‘acid is “fufpended i in the excefs of the fulphuric acid which is employed, and ¢ com- 
maunicates to it a blue’ colour. 
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me dried, ‘thefe flocculi form a aria asi ind of fubitance, which becomes blaith 
‘when. expofed to the light, and which has a ftrong refemblance to the molybdic 
acid obtained by repeatedly diftilling nitric acid from molybdena, ae does not, 
however, appear ee to decompofe the molybdat completely by means of this 
acid. 

The habitudes of molybdat of lead with neutral falts are as yet but little known. 
The molybdic acid feems, however, to be capable of forming triple falts with the 
different acid combinations of ammoniac. During this combination, a portion of 
the ammoniac is decompofed, While one part of it efcapes under the form of 
azotic gas, the other combines with the hydrogen of the molybdic acid to form 
water. ‘ 

‘Nitrat of filver is not decompofed by the aiition of fimple molybdic acid, 
but an extremely white precipitate is immediately produced by the addition of 
an alkaline molybdat. This precipitate, which is difficultly foluble in water, dif- 
folves readily in nitric acid. 

A folution of gold in agua regia, or in oxygenated muriatic acid, is not changed 
by molybdic acid, but a beautiful yellow coloured powder is precipitated by the 
addition of an alkaline molybdat. This folution, which is partly foluble i in water, 

- is wholly fo in common muriatic, or in diluted nitric acid, 

Platina diffolved in aqua regia, and mixed with a folution of an alkaline mo- 
lybdat, {peedily affords a red precipitate, which is foluble i in from 80 to £00 times 
‘its weight of water, Iti is not acted upon by the nitric nor muriatic acids, nor 

" even by aqua regia. 
A faturated folution of mercury in nitric acid is decompofed by the addition of 
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an alkaline molybdat. The precipitate requires from 500 to 600 parts of water 
to diffolve it. ‘The molybdat of mercury is decompofed by the nitric acid, 

‘The fulphat, nitrat, and muriat of zink are not decompofed by molybdic et. 
ioe thefe falts are immediately decompofed by the addition of an alkaline molyb- 
dat. The precipitate formed is extremely infoluble in water. The spit of 
zink is decompofed by fulphuric, nitric, and muriatic acids. 

A folution of antimony in tartaric acid is not decompofed by an alkaline mo- 
lybdat. ‘ 

‘The folution of bifinuth i ina mixture of falphuric and muriatic acids affords a4 
citron yellow precipitate by the addition of an alkaline molybdat. This precipi- 
tate requires 500 parts of water for its folution. It is foluble alfo in nitric and 

muriatic acids, but may be again produced by diluting thefe acids with water. 
The folution of cobalt in muriatic acid is not changed by molybdic acid, but it 
is completely decompofed by an alkaline molybdat. The molybdat of ‘cobalt, 
which is of a rofe colour, requires roo parts of water for its folution. It is de- 
compofed by the fulphuric, nitric, and muriatic acids. | 

A faturated folution of nickel in muriatic acid is decompofed by an alkaline mo- 
lybdat. The precipitate, which is of a white colour, approaching fomewhat to 
_ anapple green, is extremely difficult of folution in water. fics ey of nickel i is 
decompofed by fulphuric, nitric, and muriatic acids, 

A faturated folution of manganefe is readily decompofed by an alkaline molyb- 
dat. The molybdat of manganefe is of a brownifh-white colour, and is foluble in 
from 40 to 50 times its weight of water. It is decompofed by hs rae nitric, | 
and muriatic acids. 

‘Sulphat and muriat of uranium are decompofed only by the alkaline molybdat! : 
The molybdat of uranium varies in its colour from a white to a yellow, and fome- 
times to a brown. It is foluble in 100 parts of water, and is decompofed by the ; 
fulphuric, nitric, and muriatic acids. Pelletier, Fourn. de Phyf. Tom. XXVII. p. 
434. Tlemann, Grell’s An. 1787, B. 1. £. 407. fever Crell’s Ans tg B, II. f. 20,3 
 I%4. sad high Beitrage, B. IL. f, ue S- ot | 
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CHAPTER VIII. 
| CONCERNING TUNGSTEN AND THE TUNGSTIC ACID. 


‘Tue mineral named Tungsten by the Swedes, and called pon. 
_ derous ftone, lapis ponderous, by feveral naturalifts, and in par- 


ticular by Bergman in his Sciagraphia, was confidered, by 
Cronftedt as a fpecies of iron ore, and diftinguifhed by him 


under this defcription : ferrum calciforme terra quddam incognité 
‘ intime mixtum. Moft of the German naturalifts arranged it 

among the ores of tin, under the name of white tin crystals, or 
tin foar ; and in almoft all colleCtions of natural hiftory, it was 
exhibited as belonging to that metal. ° 

The accurate analyfis of this mineral was not attempted 
“before Scheele ; this chemift having examined this pretended 
tin ore, difcovered by his experiments that it was compofed of 
a peculiar acid united to lime. Bergman likewife found the 
fame refults by a conneéted feries of experimental inquiries. 
This difcovery was made in the year 1781. The Swedifh — 
chemifts, from an examination of the properties of this mine- 
ral, were of opinion, that the acid which it contained was me- 
tallic. . 

Since this time Meffrs. D’Elhuyar * of the Royal Society 
of Bifcay, Mr. Angulo, of the Academy of Valladolid, and 
Mr. Crell, having repeated the experiments of the Swedith 
chemifts, and confirmed their refults. After the definition we 
have given of this natural falt and its acid, we muft obferve 
that that which the Swedes called Tungften is a falt formed by 
the tungftic acid and lime. We adopt this name of tungften 
_ for the femi-metal, which appears to be the bafe of this acid, 

and we {hall call this fpecies of mineral the native tungstat of 
ieee 

Mefirs. D’Elhuyar, of the Bifcayan Society, have difcovered 

that wolfram, which was formerly confidered as a poor ore of 
iron, is a combination of this acid of tungften with manganefe 
and iron. They obtained a peculiar regulus from this femie | 
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_ * The name is fpelled De Luyartt in Cullen’s tranflation of their are of 
ipaneasiy publifhed in London in the year 1 785. 
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metal. The wolfram they ufed came from the tin mine of 
Zinwalde. It is in compreffed hexahedral prifms; it has the 
metallic brilliancy, plated fracture, and may be cut with a 
knife. ‘It contains in ‘the quirital 22 parts of black oxyd of 
manganefe, 12 of the oxyd of iron, 64 of the tungftic acid, a and 
2 of quartz. The native ‘tungitat of lime from Schlecken- 


+ wine Y 


walde’ in Bohemia, ‘contains, according to 9 them, 68 eet of 
fame, acid, and 38. of lime. ihe dias Oe Eh» PRES 
“"Thefe a are ‘the two ‘known ores. of. the new. dat ase which 
we | call tungften. ‘Mefirs. D Y D’Elhuyat fafed I part of -wolfram : 
with 4 parts. of the carbonat of potath ; they lixiviated this mix- 
ture: : the water, diffolved the tungftat of potath, or combina- 
tion of the allealy with the acid of. tungften, cand “they precipi- 
tated, this acid in the. form, ‘of a yellow powder, by. the addi. 


i ee 


: tion | of nitric acid. This precipitate, urged by, heat i un acru- 


Why EF 


_ gible. with ‘charcoal, afforded aL metallic button, com: mpofed o of, a 
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numberof 4 Amall friable globules, . The, following are. the pto- 
“perties, obfer ved in this. new. femi-metal ; 8. confiderable fpeci- 4 
fic gravity, though, never exceeding 17,93 i very, great infufi- | 
bility; which, appears t to exceed th that, .of. ‘manganefe 5 _indiffolu- 
bility,in. the. three t ftrongeft, acids, and, even in the, nitro-muria- 
tic acid; an eafly union with fonie “retals,’ ‘particularly. with 
lxon, and. filver, whofe properties : It fingularly. alters ; 32 facility 
of oxydation,: by. which it Is, converted into. a yellow. oxyd, 
which, becomes, blue by. heat ; 3, 1t ds: indiffoluble i in acids, foluble | 
in alkalis, remains fufpended i in water by. trituration, and re- 
_fembles.< an, ‘emulfion, Though, fome. of thefe. charaéters be a- 
_nalogous to thofe of molybdena,. as. Bergman. and Scheele had 
before, fhown i in the ‘molybdic acid, their, union. 18 neverthelefs 
foficient | to ‘canfe tungiten, to. be confidered as, a ‘peculiar. femi- 
_ metal. But. many. experiments ; are: fill wanting for. the, ‘exadt 
determination of all its properties. 
ala The. chemitts, who have employed themfelves on this i inquiry 
4, have made, many _ more, refearches | on the. native tungftat. of 
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lime, than, on the femi-metal_ ‘which- Mefits. D’Elhuyar_ have ) 


si7 


_ obtained, Jn. order to. exhibit the whole of their difcoveries 
on this mineral, it is neceflary that we thould dwell for fome | 


sk arena ications Ps mh ie Sall cea , apne ee ARE een rere St AREY AS 8” * oA Ep: 
4) ime, on. its, properties. tall eae 
The tungftat of native lime. has. been. signest fearce 5 “itis 
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found in the iron mines of Bitsheom in the tin mines of | 
Schleckenwalde in Bohemia; and moft of the white tin cryf- 
tals of Sauberg near Ehrenfrienderfdorf, are tungftat of lime: 
fo that, by affaying the white tin cryftals, preferved in collec- 
"tions, by the methods we thall point out, it will be eafy to 

|  ditesieer fome famples whofe nature was not fufpected.. 

' The tungftat of lime is not fenfibly altered by heat : it de- 
erepitates, and is reduced to powder by the action of the blow- 
pipe, but it does not melt. The blue flame colours it flight- 
ly, and nitre deprives it of this colour. 

Boiling water has no aétion upon the powder of this metals 
lic falt, and it is perfe@tly infoluble. The aétion of the air, 
earths, the falino-terreftrial fubftances, and the cauftic alkalis 
upon this fubftance, are not known. 

The fulphuric acid, heated and diftilled upon the native 
tungftat of lime, comes over without alteration; the refidue 
aflumes f@ bluifh colour; by wathing with boiling water, a 

_ {mall quantity of calcareous fulphat is obtained, which proves 
that this fubftance contains lime, and that the fulphuric noid 
decompofes only a very fmall portion. 

| Diluted nitric acid a&s upon this falt by the aGiitines: of 
heat, but without fenfible effervefcence. This acid gives it a 
yellow colour, which diftinguifhes it from the true ore of tin,. 
and it decompofes this fubftance by feizing its lime ; about 
_twelve parts of nitric acid in the fate of ordinary aqua-fortis 
are required for the complete decompofition of one part of cal- 
careous tungftat. Scheele performed this operation at feveral 

- repeated times. After the ation of three parts of weak nitric 
acid upon one part of this neutral falt, he pours two parts of 
cauftic ammoniac upon the powder, which the nitric acid had 
changed to a yellow colour. It becomes white by the aétion 
of the alkali; and he repeats this fucceflive action of the acid 
and the alkali, until the whole of the calcareous tungftat is 
entirely diflolved. From four feruples, treated in this man- | 

ner, he had three grains of refidue, which appeared to be fili- 
ceous. By precipitation from the nitric acid employed in this 
folution, by the addition of the pruffiat of potafh, and afters 
wards by potath itfelf, he obtained two grains of pruffiat of 
iron-or Pruffian blue, and fifty-three grains of chalk ; the am- 
Vole IL. 
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moniac, by the addition of nitric acid, afforded an acid preci- 
pitate. In this experiment, the nitric acid decompofes the cal- 
-careous tungftat by feizing the lime; and the tungftic acid, 
which is fet at liberty by this decompofition, is feized by the 
ammoniac. The ammoniacal falt formed by this laft folution 
_ is decompofed by the nitric acid, which has a ftronger affinity 
with the ammoniac than this laft has with the tungftic acid. 
As this laft acid is much lefs foluble than the ammoniacal tung- 
ftat, it falls down, in proportion as it is fet at liberty, 3 in the 
_ form of a white powder... This powder is lixiviated with cold 
diftilled water, in order to have the tungftic acid in a ftate of 
purity. ; 
This acid may likewife be obtained by another - “proceis, 
which Scheele employed with equal fuccefs. One part of na- 
tive calcareous tungftat in powder is fufed in an iron crucible, 
with four parts of carbonat of potath; this mafs is lixiviated 
with twelve parts of boiling water, and nitric acid is poured 
on until there be no more effervefcence. It is fufed a fe- 
-cond time with four parts of carbonat of potafh, wafhed 
~-with water, and treated with nitric acid till the effervef- 
cence ceafes entirely ; at which time there remains only a 
{mall portion of filex, and all the tungften is decompofed. a) 
In fa&, during the fufion the potafh feizes the tungftie acid, 
with which it forms a peculiar neutral falt, while the Care 
bonic acid unites to the lime, which it changes into chalk. 
When the melted mafs is lixiviated, the water diffolves 
the tungftat of potath, which is much more foluble than — 
the chalk, which remains alone; the nitric. acid, employ- 
ed afterwards, diflolves the chalk with effervefcence, without — 
‘affeting ‘that portion of calcareous tungftat which the fir 
- four parts of alkali did not decompofe. At the fecond opera= 
tion, the falt being completely decompofed by the other four — 
parts of carbonat na potafh, the nitric acid feizes all the chalk ; 
fo that, by the afliftance of. eight parts of fixed alkali and a e 
{mall quantity of aqua-fortis, fucceflively employed, the prin- — 
ciples of calcareous tungftat are entirely feparated; its acid — 
is united with the potafh, and its lime. combined with the nia = 
tric acid. By precipitating the calcareous nitrat by potath, the, - 
_ quantity of lime contained in the calcareous tung{tat made ufe 
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of comes to be known; and nothing more rémains to: be done 
but to feparate the tungftic acid which is united to the fixed 


alkali. For this purpofe, the procefs defcribed in the firft ex- 


periment is made ufe of. A fufficient quantity of nitric acid 
is poured into the lixivium of the melted mixture of tungftat 
of lime with the carbonat of potafh; this lixivium becomes 


turbid and thick, becaufe the nitric acid having a ftronger af- 


3 finity with the fixed alkali than the tungftic acid has, this laft 


is precipitated in powder, and the liquor holds nitre in folu- 


tion. ‘The precipitate is then to be wathed with cold water, 


and affords the pure tungftic acid in the form of a white pow- 
det, as in the firft operation. ‘This procefs is even preferable 


to the other, becaufe more eafy and lefs expenfive *. 


The muriatic acid aéts upon calcareous tungftat in the fame | 
manner as the nitric acid does, and decompofes it with the 
fame energy ; and, as it produces a deeper yellow colour, Berg- 
man recommends it for aflaying and diftinguifhing this earthy 


 falt. 


ier AN tungftic acid sbidtned By either of thefe three peencdes 
has, as’ we obferved, the form of a white powder. By the 


. blow-pipe it becomes yellow, brown, and black, without melt. 


‘Ing or volatilizing. ‘It is foluble in twenty parts of boiling 


water; the folution has an acid tafte, and reddens the tincture 


| of turnfole®. 


‘The tungftic acid appears to form with barytes a falt abfo- 


~ lately infoluble in water; and with magnefia, another. falt of 


difficult folution. A 
When its folution is poured into ant water, it produces a 
fmall precipitate, which is greatly increafed by heat, and con- 


‘ ‘fits of regenerated calcareous tungftat, according to Scheele ¢. 
© The tungftic acid faturated with potath affords a falt which 


: falls down in very {mallcryftals, whofe form has not yet been 


sa a 


determined 4, Scheele does not {peak of its ess eet with 
foda. According to him, it forms with ammoniac a falt in 
the form of very {mall needles: this ammoniacal tungftat, when 
expofed to heat in a retort, lets the ammoniac efcape, and the 
tungftic acid remains in the form of a dry yellowifh powder : 


_ the fame falt decompofes  reseene a us nitrat, and again forms the 


| ' tungftat of lime *. 
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The tungftic acid, heated with the fulphuric acid, affumes a: 
bluifh colour ; with the nitric and muriatic acids, it becomes. 
a lemon yellow; with alkaline fulphure, it affords a green pre-. 


cipitate. Scheele has not dete tenined the caufe of thefe change: Kt 


of colour. d ni 


This chemift faving obferved, that the cant acid readily. | 


becomes coloured by combuttible fubftances, and itfelf gives a 
blue colour to vitreous fluxes, fuch as borax, &c. heated this 
acid in a crucible with lintfeed oil; but he did not obtain me- 


tal, and the acid was only blackened. Bergman, however, was / 


of opinion, from the confiderable {pecific gravity of this acid, 
its coloration by inflammable bodies, and its precipitation by 
the pruffiat of potafh, or Pruffian alkali, that it is of metallic 


origin. We have already mentioned the procefs by which — 


Mefirs. d’Elhuyar fucceeded in reducing the tungftic oxyd ob- 
tained from wolfram into metallic globules, and the metallic 
nature of this acid 1 1s no longer a problem ‘ 4 | 
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a Ricures has propofed a different method of preparing this acid. Two parts 
of wolfram, finely pulverized, are to be mixed’ with feven parts of pure nitrat of 
potath. A quantity of this mixture, fufficient to fill one third of the crucible ufed, 
is to be expofed in it toa gradually increafed heat till it fufes. It is then to be 
poured out on a tile which has been previoufly greafed, or on a copper plate. This 


mafs is to be pulverized when cold, and agitated in fix times its own quantity of 


water. After having been kept warm for fome hours, and frequently ftirred, it! 


is to be filtered, Sulphuric acid is then to be added to the filtered liquor fo long — 


as it continues to afford a white precipitate. This precipitate, which is the tung 
ftic acid, is to be wafhed and dried, 


b Klaproth, in the memoir formerly quoted, remarks, that this is true of ine 


acid only when recently prepared and moift; for, after it had been completely 
dried, not lefs than 150 parts of water were required for its folution. The tafte 
_ of this folation, he alfo remarks, is rather difagreeably metallic than acid, ; 


© It occafions alfo an immediate precipitation in the muriatic folutions of lime 
and barytes. Tungftic.acid has no effec on the folutions of iron and copper in — 
acids, but it precipitates filver, mercury, lead, and tin. With folutions of alkaline 


fulphures it gives blue precipitates. Gren's Handbuck der Chemie, Wolfram-metal. 


{ 
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é This falt is faid to contain at all times an excefs ‘of alkali. It is decompofed 
by the nitric acid. f ‘i a 

€ It is the acid in this falt that feems to be in excefs, for the folution gives a red 
colour to paper tinged with litmus. Tungftat of ammoniac decompofes the ful- 
phats of iron, copper, zink and alumine, muriat of mercury, and the acetats of lead 
and copper. With lime water it produces tungftat of lime. It is decompofed by 
fulphuric, nitric, and muriatic acids. The precipitate by the firft acid is of a blue, 
that by the two latter, of a yellow colour. Profliat of alkali occafions no preci- 
Pitation, According to Pelletier, muriat of tin takes a portion of Leica froma 
the tungftic acid. Pelletier Ann. de Chem.'T. KIL. p. 232. 

Morveau has lately difcovered that the tungftic oxyd renders veeenste colours 
fo fixed as net to be acted on even by the oxygenated muriatic acid. 

f Scheele, Bergman, and Gmelin, did not fucceed in their attempts ‘to procure 
this fubftance in its metallic ftate. Klaproth tried to reduce the yellow oxyd with 
a variety of combuttible fubftances, but without fuccefs. Klaproth, Crell*s Annal. 

1786, B. Il. f. 502. Gmelin, do. do. {. 3, 114. 

Ruprecht and Tondy fay they have obtained this metal, by Hf combuftible 
fubftances alone, and by a mixture of combuftible and alkaline fubftances. Aznal. 
| de Chem. Tom. VIII. p. 4. 

The following procefs is recommended by Richter. Equal parts of bacaibas acd 
and dried blood are to be expofed for fome time to a red heat. The black powder 
which is formed is to be preffed into another fmaller crucible, and expofed again 
toa violent heat for at leaft an hour, Tungften will then, according to Richter, 

‘ be found in the crucible in its metallic ftate. ‘This author very properly objects to 
the ufe of alkalis, or alkaline falts, in this procefs, as they are apt to form neu- 
tral falts with the tungftic acid, and in this way to prevent its reduction. From 
the facility, however, with which Ruprecht and Richter feem to have obtained 
this metal, it may fairly be queftioned whether it was entirely free of all admix- 
ture. Richter Ueber die Neu. Gegenfiande der Chem. Stuck. \. {. 49. 

For a-farther account of this acid the reader may confult Scbeele’s Chemical 
Effays, Bergman’s Opufcula, Keir’s Chemical Diétionary, and the Chemical Analyfis of 
Wolfram, by Don Fofeph and Don Faufto de Luyart. 


5 


Rial banat WY ete | P iij : 


A ray | COBALT. 


CHAPTER IX. 
CONCERNING COBALT. 


Coszatr, or cobolt, is a metal of a reddifh-white colour, and 
clofe grain, fo brittle as to be eafily reduced into powder by 
the peftle. Weighed i in water, it lofes about the eighth of its 
wea its {pecific gravity is about 7,700, according to Berg- 
man *, It cryftallizes i in aber ates of needles placed one on the 
other . 

Cobalt has never been fodne pure and nativ e, but it is al- 
fant always calcined and united with arfenic, the arfenic acid, 
fulphur, iron, &c. The following are the principal ores -of 
cobalt, diftinguifhed, according to. their “component parts, by 
Bergman and Mongez. a 

1. Native cobalt, combined with arfenic. ‘This o ore is fbi 
grey, ponderous, has little brilliancy, and is granulated i In its 
fra&ture. It gives {parks with fteel, and becomes black in the 

‘fire. The nitric acid diffolves it with effervefcence 5 and. it 
forms a fympathetic ink with the muriatic acid. — | 

2. Cobalt in the ftate of an oxyd. This ore, which appears } 
to confift of cobalt oxydated by an acid, is ufually of a blackifh 
grey, fometimes fimilar to lamp-black, often friable and pul- 
verulent ; it foils the fingers. When compat, its fraQure pre- 
fents rofe-coloured {pots; it fometimes refembles {cori of 
glafs, whence it has been called vitreous ore of cobalt by fome 
naturalifts. This ore does not contain arfenic when it is pure, 
but is frequently mixed with martial ochre. 

3. Cobalt united to the carbonic acid : flowers of cobalt, 4 
ved, rofe-coloured, or the colour of peach blo offoms. .The arfe- | 
nical acid difcovered in it by Bergman and Mongez give it this _ 
colour. ‘This ore is either in mailes, in powder, in a ftriated | 

efflorefcence, or in four-fided prifms, with fummits of two 
faces. Its colour is deftroyed by ect in PICPO EAS as the ate 
fenic acid is diffipated. 

4. Cobalt united to iron and tsunntie acid : pret ore “of 

cobalt; it is yery improperly: called Julphurecus cobalt, fince 
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it does not contain fulphur, but a {mall proportion of fulphu-: 
_ tie acid. This ore is white, or grey, and very brilliant. It is _ 
the richeft of any, and often gives fire with fleel. 

5- Cobalt united to fulphur, arfenic, and iron. This mine- 
ral is called white or grey cobalt ore. It is of a whitith grey, 
eryftallized in cubes, either entire or truncated, fo as to form 
folids of fourteen, eighteen, or twenty-fix facets. Its fraéture 
is lamellated and {pathofe ; it fometimes has’ dendrites on its 
 furface, refembling fern; in this flate it is called knit cobalt. 
The white ores of cobalt are frequently without any regular 
eryftallization ; but they are always known by their whitith 
grey colour, their weight, which is lefs than that of the pre- 
ceding ores, and by the red pa ik they almolt always 
have on their furface. 

To aflay cobalt ore, it is pounded, wafhed, and sees akdt 
roafted, to diflipate the arfenic. The cobalt’ remains in a flate 
_ of black oxyd, more or lefs deep with refpe& to colour ; this 
is mixed with three parts of black flux, and a {mall quantity 
of decrepitated marine falt; the fufion is performed by a forge 
heat in a covered crucible, which muft be lightly agitated to 
precipitate the metal as foon as the fufion is complete: The 
metallic button is fometimes found to confift of two diftin& 
fubftances, cobalt being uppermoft, and bifmuth beneath ; rie 
ftroke of the hammer readily feparates them. 

- Modern mineralogifts, efpecially Bergman and Kirwan, pro- 
pofe to affay cobalt ores by the nitric acid) The cobalt and | 
the iron are by this means diflolved, and are precipitated by 
the addition of carbonat of foda ;-the cobaltic precipitate is to be 
afterwards diffolved by the acetous acid, Scheffer advifes try- 
ing the colouring quality of cobalt ores, by fufion with three 
parts of potafh, and five of powdered glafs. 

* In the large works, cobalt is not extracted in the metallic 
form: after pounding and wathing the cobalt ore, it is roafted 
_ ina furnace, which terminates in a long horizontal flue, that 
_ ferves inftead of a chimney. In this flue, the oxyd of arfenic 
_. being fublimed, becomes condenfed into the femi-vitrified fub- 

- ftance, which is improperly called white arfenic. If the ore 
contain bifmuth, this very fufible metal is collected at the bot- 
tom of the —— 3 the cobalt remains in the flate of an. ob- 
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feure grey oxyd, called zafre. The zaffre, in commerce, is 
never pure, but is mixed with three times its weight of pul- 
verized flints.. In this ftate, if it be expofed to a flrong fire, 
it melts into a glafs, of a dark blue colour, called fmalt, This _ 
is reduced to powder in mills, and mixed with water. The 
firft portion which falls down is the largeft grained, and is call- 
ed coarfe fmalt ; the turbid water being decanted off, affords a 
fecond precipitate ; and this decantation is repeated four times 
in the whole: the laft depofition, which is finer than the reft, 
is improperly called azure of four fires. This azure is ufed in 
inany arts to give a blue colour to metals, glafles, &c. | 

The zaffre of commerce, fufed with three times its weight 
of black flux, a fmall quantity of tallow and marine falt, affords 
the femi-metal, known by the improper name of regulus’ of Coe 
balt, The reduétion of zaffre is very difficult. A large quan 
tity of flux muft be ufed,-and the crucible muft be kept a con» 
diderable time in a white-red heat, that the matter may become 
very fluid, and that the fcoria may~be completely fufed into a 
blue glafs ; at this period the cobalt finks t to the eens in ais 
form of a button. 

Cobalt, expofed to heat, ‘does not melt till it is well iin 
This metal appears tp be very fixed in the fire, and it is not 
known whether it can be volatilized in clofe veflels. If it be 
fuffered to cool flowly it eryftallizes in needle-formed prifms, | 
placed one on the other, and united in bundles. It confider- 
ably refembles maffes of bafaltes, which are feparated from. 
each other, as Mongez obferves. To fucceed in this cryftalli- 
zation, the cobalt muft be melted in a crucible till it appears 
to boil; and when the furface of the femi-metal becomes fixed 
on withdrawing i it from the fire, the veffel is to be inclined. | F 
‘The metal, which ftill remains fluid, runs out ; and that pot- 
_ tion which adheres to the fides of the kind of geodes, formed — 
by the cooling of the furface of the cat is tigate to be co- © 
vered with crytftals. “a 

Cobalt, melted and expofed to the air, ones covered will 
a dull pellicle, which is an oxyd of the femi-metal, formed by 
its combination with oxygen. A larger quantity of the oxyd 
-of cobalt may be more eafily had, by expofing the pulverized 
Lemi-metal, in a thallow veflel, under the muffle of a cuppelling 
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furnace, and ftirring it up, from time to.time, to renew the 
calcining furface. This powder, after remaining ignited for 
fome time, lofes its brilliancy, increafes in weight, and becomes 
black. This black oxyd requires a moft violent heat to con- 
vert it into glafs, which is then of a deep blue colour. 

_ Cobalt becomes flightly tarnifhed by expofure to air, and is 
not attacked by water. It does not unite with earths, but its 
_ oxyd combines with them, by fufion, and forms a beautiful 
" blue glafs, extremely fixed in the fire. This property of the 
oxyd of cobalt renders it of the. greateft ufe in the att af 
_ painting in enamel, on porcelain, &c. . 

- The aétion of barytes, magnefia, and lime on cobalt ‘is hot 
lanotesi _Alkalis diflolved in water manifeftly alter it ; but thefe 
changes have not been accurately defcribed °. 

This metal diflolves in all the acids, but with different ‘oli 
nomena, according to its own {tate.and that of the acid. 

Cobalt, in the metallic ftate, is not foluble in fulphuric acid, 
unlefs it be concentrated and boiled. This folution is made in a 
glafs phial, or retort ; when the acid is almoft entirely evapo- 
rated, in the form of fulphureous gas, the refidue muft be wathed ; 
‘a portion diffolves in the water, and communicates a rofy or 
- greenifh colour ; it is the fulphat of cobalt. The other part 
confifts of cobalt, oxydated by the acid, whofe oxygen has 
combined with the metal. Baumé affirms, that by fufficiently 
evaporating the fulphuric folution of cobalt, two forts of ery- 
ftals are obtained by cooling ; the one white, fmall, and cubi- 
eal; the other greenith, quadrangular, fix lines in length, and 
four in breadth. He confiders thefe laft as the fulphat of co- 
balt.. The former are produced by certain foreign matters 
united to the cobalt. -The cryftals.of the fulphat of cobalt 
-moft commonly obtained have the form of fmall needles, de. | 
' feribed by Sage as tetrahedral-rhomboidal prifms, terminated 
by a tind fummit, with rhombic faces. ‘They are decom- 
pofable by fire, and leave an oxyd of cobalt, not reducible alone. 
Barytes, magnefia, lime, and the three alkalis, likewife decom- 
_ pofe this falt, and precipitate a rofe coloured oxyd of cobalt. 
goo grains of cobalt, diflolved in the fulphuric acid, afford, 
by the addition of pure foda, about 140 grains of precipitate ; 
and by carbonat of foda, 160 Sealy This augmentation de- 
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pends on the oxygen of the fulphuric acid, which is united to 
the cobalt; and in the fecond cafe, likewife on the carbonic 
acid, which combines with the oxyd of cobalt. The fulphuric 
acid, diluted with water, acts on zaffre, and diffolves a re 
with which it forms fulphat of cobalt 4. 


~The nitric acid diffolves cobalt, with slbabeadicnibes: by the 


affiftance of a gentle heat; nitrous gas is difengaged, in pro- 
portion as the oxygenous principle of the acid unites with the 


cobalt. When the folution is nearly faturated, it is either of — 


a rofy brown, or bright green colour. » By a ftrong evapora= 


tion, it affords nitrat of cobalt, in fmall needles, joined toge- 
ther. This falt is very deliquefcent, boils: up on hot coals, 
without detonating, and leaves a deep red oxyd. It is decom- _ 


pofed by the fame faline intermediums as the fulphat of cobalt. 
Tf more alkali be added in thefe decompofitions than is necef- 


. fary to precipitate the oxyd of cobalt, the precipitate or 


pears, by folution in the excefs of alkali ‘. 
The muriatic acid does not diflolve cobalt in the ae but 


takes up a portion by the afliftance of heat. This acid acts 


more ftrongly on oxyd, forming a folution. ‘of a red brown, 
which becomes green when heated. By evaporation, it affords 
a muriat of cobalt cryftallized in fmall needles, very deli- 


quefcent, which becomes yereen when heated, and is foon after _ 


decompofed . 


Aqua regia, or nitro-muriatic acid, dittads ea: cobalt. vides | 


more eafily than the muriatic, but lefs fo than the nitric acid. 
This folution has been long known as a /ympathetic ink, which 
is not vilible unlefs heated, in which cafe it becomes of a beau- 


tiful fea-green, that difappears in proportion as the paper be- — 


comes cold. This property belongs to the folution of the 


oxyd of cobalt in the muriatic acid ; and the nitric acid of the 


aqua regia only facilitates its folution and fufpenfion. Tt was 
formerly thought, that the green colour, produced by heat in 
the fympathetic ink of cobalt, arofe from the metallic falt being 
cryftallized, and afterwards attraGting a fufficient quantity of 
‘water from the cold air to diflolve it, and caufe it to difappear 
entirely 5 ; but it is proved, that the muriat of cobalt, diffolved 
in water, aflumes the fame colour when exbolen to a certain 
' degree of heat & oe Ga tO AION F 
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The boracie acid does not diffolve cobalt immediately ; but 
when a folution of borat of foda is mixed with a folution of 
the metal, in one of the foregoing acids, a double decompofi- 
tion takes place. The foda unites with the. acid which held 
the metallic oxyd in folution, and. the oxyd combining with 
the boracic acid forms a precipitate, difficult of folution, ee 
which may be feparated by filtration *. ; 
“Cobalt has no aétion on moft of the neutral falts. Heated 
with nitre, it is oxydated. If a mixture of one part of cobalt, 
in powder, and two or three parts of dry nitre, be thrown into 
a red-hot crucible, a ftrong detonation does. not follow, but 
{mall {cintillations are very evidently feen. A portion of the 
cobalt is found, converted into an oxyd of a red colour, more 
or lefs deep, and fometimes of a green. This experiment, as 
well as many others, relating to the detonation of .nitre with 
‘metallic fubftances, deferves to bes more particularly mihi 
ed to. | 
Cobalt does not decompofe muriat of ammoniac. Bucguet, 
who made this experiment with great care, did not obtain a 
particle of ammoniac, a circumftance which no doubt depends 
on the {mall degree of aflinity which exilts between this metal 
and the muriatic acid. 
The action of hydrogen gas on cobalt is not known. Sul- 
phur unites very difficultly with this {ubftance ; ; alkaline ful~ 
phures favour this combination, and produce a kind of artifici- 
al ore, of a finer or clofer grain, and of a whiter or yellower 
colour, in proportion to the quantity of fulphur in the combi- 
nation. Baumé, who has given an excellent account of this 
compound, in the fecond volume of his Chemittry, (Vol. II. p. 
_ 228 to 279), obferves, that it is not decompofable by acid, 
and that fire is not capable of feparating all the falpbur }, 
Cobalt is not ufed in its metallic ftate ; its oxyd, as we have 
obferved, is applied to give a blue colour to glafs, enamel, pot- 


‘tery, and other fabftances of the like nature. It forms alfo a 
fypathetic: ink, =} 


\ 
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. Tassaznt found the {pecific gravity of cobalt to. be 85384. Ann. de Chem, 
Tom. XXVIII. p. 92. — 

b Cobalt is not only attraéted by the magnet, dats if we may truft to the ac- 
curacy of fome experiments made by Kohl and Wenzel, it is alfo magnetic, Crell’s 
Neu. Entdeck. Th. VIL. f. 39. | 

¢ Ammoniac, both in the mild and cauftic ftate, diffolves the oxyd of cobalt, 
This folution, which is of ablue in a hugh, pacer of an amethyftine colour im 
a low temperature. 

4 CryRals of fulphat of cobalt require for their isintien twenty-four parts of 
water at the temperature of 144° of Fahrenheit. They are infoluble in fpirit of 
wine, efllorefce in the air, and become foluble by heat in their water of eryftal- 
lization, When expofed to an immenfe heat the fulphuric acid is diffipated, and 
black oxyd of cobalt remains in the retort. Gren’s Handbuck, Kobalt, 

€ Nitrat of cobalt is decompofed by fulphuric acid. 

f Bergman remarks that the muriatic acid has a greater attration ue cobalt 
than either the nitric or fulphuric acids; for when fulphat of cobalt is diffolved in 
muriatic acid, and the liquor concentrated, the addition ef fpirit of wine does not 
occafion any precipitation which it muft have done had the liquor contained any 
fulphat of cobalt. Bergman Opufc. Vol. Ill. p. 462. 

& Sympathetic ink is moft eafily prepared by diffolving one part of tobalt’ or 
its oxyd, in three of aqua fortis. After diluting this folution with twenty-four _ 
parts of water, and filtering it, ene part of muriat of foda, or of ammoniac, is to 
be added, and the folution filtered anew. Letters made with this ink be- 
come vifible by enclofing them in clofe veffels with quickies or with fulphuric 
acid. 

h Fluoric acid has no a@ion on cobalt, either in a high or low temperature, but 
it diffolves readily the oxyd. The folution, which is (of a yellow colour, does 
not cryftallize according to Scheele, The Properties: of this compound have been | 
but little inveftigated. 

Phofphoric acid diffolves the oxyd of salle by the affiftance of hake: and forms | 
_ with it a dark wine-coloured folution. In the dry way phofphoric acid melts 
with the oxyd of cobalt into a beautiful blue glafs. | 

The folution of oxyd of cobalt i in tartaric acid is of a pale red colour, aiid cry- 
ftallizable. 

_ Oxalic acid, according to 1 Rem diffolves cobalt and its oxyd even without 
‘the affiftance of heat, and forms with it a rofe coloured pewder, which is very in- 
foluble in water. This falt becomes foluble by an excefs of acid, and cryftallizes 
by evaporation. It forms fympathetic ink with muriat of foda. Oxalic acid, 
however, takes oxyd of cobalt from all the other acids. 

_ Acetic acid diffolves oxyd of cobalt by long digeftion or boiling. The folution 
is of a rofe red colour, and affords a violet coloured deliquefcent faline mafs. Ile- 
‘mann has difcovered a method of obtaining a beautiful blue fympathetic ink, from 
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the acetat of cobalt. For this ae he boiled one ‘part of the oxyd ef cobalt in fix- 
teen of diftilled acetic acid, till four parts of the acid only remained. He filtered this — 
folution, and evaporated ftill about one half of it. He then added a quantity of mu- 


_ Tiat of foda, equal to the fourth part of the cobalt employed, and diffolved the 


muriat by the affitance of heat, Letters written with this ink have a beautiful 
blue colour in the heat, but difappear in the cold, Crell’s Ann. 1785, B. I. £. 25, 
130. | 

Arfenic acid diffolves Peat the oxyd of cobalt. The faturated combination 
of this falt is infoluble in water, butit becomes foluble by an excefs of acid, Ar- 


-. fenic acid cannot be feparated from this combination by heat alone; but this effect 


is eafily produced by the addition of charcoal. 
The combination of carbonic acid with cobalt may be inferred from the effects 


_ of the carbonats of alkali on the acid combinations of cobalt; but it feems to be 


yet undetermined whether water, impregnated with carbonic acid, be capable of 
diffelving that fubftance. 

Proffiat of alkali precipitates cobalt from its acid folutions of a reddifh blue 
colour. ‘This precipitate is infoluble in acids, and a an excefs of pruffiat of 
alkali. 

Gallic acid precipitates cobalt of a blue “ator but this combination is but 
little known. ‘The fame thing is true of the citrat, malar, ang fuccinat of co- — 
balt. 

i Phofphorus unites eafily with cobalt. ‘The phofphure of cobalt, which is of a 
bluifh white colour and brittle confiftence, exhibits no phofphorefcence in the 
air. 

Cobalt unites by fufion with gold; but the properties of the mixture are little 
known. It precipitates gold from its folution in aqua regia. 

Cobalt melts with platina, and precipitates it alfo from its folution in aqua 
regia. ay, 
Silver does not unite by fufion with cobalt. The folution of filver in nitric. 


acid is precipitated by cobalt, 37 parts of cobalt only being rerun to precipitate 


\ 


100 of filver. 


Mercury does not appear to amalgamate with cobalt. It is precipitated from 
nitric acid by cobalt in its metallic ftate. 

Lead, according to Gmelin, unites by fufion with cobalt, and is precipitated by 
this metal from its folution in acids. 

Bifmuth does not unite by fufion with cobalt. It alfo is precipitated by the co- 
balt from its folutions in acids. 

Nickel unites readily by fufion with cobalt, and is feparated from it with great 

difficulty. This feparation is effected by melting it with a fulphure of potafh, 
which diffolves the cobalt more eafily than the nickel. The affinity of thefe two 
metals for acids has not been determined, though there is reafon to think that the 
affinity of the cobalt is ftrongeft. When a bit of nickel is introduced into a fo- 
lution of nitrat of cobalt, a change in the colour is produced, but without any 
evident precipitation of cobalt. 
_ Copper melts with cobalt. They may be feparated by fublimation with muriat 
of ammoniac. Copper is precipitated from its folution in acids by cobalt. From 
a folution of copper and cobalt in aqua regia, the copper may be precipitated by 
zink, which produces no change in the folution of cobalt. 

Arfenic and its oxyd unite with cobalt. ‘They may be feparated by roafting 
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_ them with charcoal. ‘The arfenic does not precipitate cobalt from acids, though 
it feems to have a greater affinity with thefe fubftances than cobalt. 

Iron melts cafily with cobalt. Neither of ‘shal metals feem to precipitate the 
other from its folution in acids. 


Tin produces a flight precipitation from muriat of cobalt. See Gren’s Handbuch, 
Kobalt. Gmiclia,, dan. de Chim. T. RYX. ps 357. 


ore is chatoyant, and commonly difpofed in fmall glittering la- 
‘mine of ‘a bright grey colour. It is likewife, according to 


= 
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3 Bismvru, or in glaf', is a brittle metal, of a yellowith white, 
very ponderous, and difpofed in large plates. It fcarcely yields 
 at-all to the“ftrokes of the hammer without breaking into {mall — 


brilliant pieces, and may even be beat into powder. By im- 


_ merfion in water it lofes about 2-roth of its weight. It is | 
 fufceptible of cryftallization, in the form of polygonal prifms, 


which are difpofed in quadrangular folids, perfectly fimilar to 
thofe of muriat of foda. It has fcarcely any {mell or tafte. 
Bifmuth is often found native. It is known by its yellowith 


_ prilliant colour ; its foftnefs, or yielding to the knife ; its la- 
_ minated texture when broken; and, more efpecially, by its 


very great fufibility. It is ordinarily cryftallized in triangular 


- laminz, which are placed one over the other flantwife. There 


are {pecimens of this femi-metal, in the form of wery ‘regular 
octahedrons ; its gangue is commonly quartzofe. It is found 
at Scala, in Neritia, in Malerartar and at Schneeberg in Ger- 
many. 

Many modern minerlogitts doubt the exiftence of the arfe- 
nical ore of bifmuth. Some of them however affirm that this 


thefe authors, almoft always mixed with native bifmuth and 
cobalt, whofe reddith efflorefcence is obfervable on the furface 


" of the {pecimens. 


. The fulphureous ore of Seats or native Re Ricieay of bif- 


| muth, is of a whitifh grey, inclining to blue, with pointed fa-_ 


cets, or acute prifms ; it has the brilliancy and colour’ of lead 
ore, Or galena, and almoft always exhibits {quare facets ; but 
it is never found in fragments truly cubical. It may be cut 
with a knife, It is very rare, and is found at Baftnas in Swe-- 


den, and at Schneeberg i in Saxony. 


_ Gronftedt likewife {peaks of a martial ore of bifmuth, which 
3 
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he fays 1 is found in large cuneiform icales at Kontberg i in Nor~ 
way. j 

Laftly, Bifmuth is fometimes met wi: ‘1 the ftate of an 
oxyd. ' This is in the form of a granulate. _uuw-efcence, of a 
greenifh yellow, and never of a red colour, on the furface of 
ores of bifmuth. Mr. Kirwan thinks that the oxyd of bifmuth 
js united with the carbonic acid. Some mineralogifts ih ; 
that the native fulphat of bifmuth is mixed with this oxyd. 

To make an aflay of the ore of bifmuth, it is ufually etic 
ed fufficient to expofe it to a low degree of heat in a crucible, 

' together with a certain quantity of reducing flux. As bif- 
muth is volatile, the fufion fhould be made as quickly as pof- 
fible ; it would indeed be better to make this via in clofe 
veflels, as Cramer recommended. 

The {melting of bifmuth in the large - way i: is not attended — 
with more difficulty: A cavity is made in the earth, which is 
covered with billets of wood placed one on the other; the, 
wood is fet on fire, and the ore being broken {mall, is sitesi 
in it. ‘The bifmuth melts, and runs into the cavity, where it 
takes an orbicular form. In other places the trunk of a pine, 
tree, hollowed into the form of a gutter, is placed in the earth 
- in an inclined pofition, and wood laid over it; the bifmuth is 
thrown on this combuftible matter after it is fet on fire: the 
femi-metal melts, falls into the channel, which conduéts it into 
a cavity made in the earth, over which the extremity of the 
trunk is placed. The bifmuth, thus oe is praia into 
iron moulds. 

Bifmuth is fcarcely at all altered by the contaét of light. 
is extremely fufible, and melts long before the red heat com- 
mences. In clofed veffels it fublimes without alteration; if it 
be permitted to cool flowly, it cryftallizes in Greek volutes ; . 
it ceryftallizes the moft eafily of any metallic fubftance. Brong- 
- niart is the firft chemift wey inde t fucceeded 4 in n producing 
this cryftallization. 

If bifmuth be kept in fufion with contact of air, its furface 
becomes covered with a pellicle, which changes into an oxyd © 
of a greenith grey, or brown, named A thes or Calx of Bifmuth. — 
Nineteen drachms of bifmuth calcined in a capfule of glafs, ne 
afforded Baumé twenty drachms thirty-four grains of oxyd. 


— 
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Bifmuth heated to rednefs, burns with a fmall blue flame, 
fearcely fenfible. Its oxyd evaporates in the form of a yel- 
lowith fmoke, which condenfes on the furface of cold bodies, 
into a powder of the fame colour, improperly called flowers 
of bifmuth. This powder owes its volatilization only to the 
rapidity with which the bifmuth burns; for if it be expofed 
alone to fire it melts into a greenith glafs, without fubliming. 

Geoffroy the younger obferved, that the oxyd of bifmuth, 

which rifes the laft, is of a beautiful yellow, refembling orpi- 
ment. 8 
The grey or Sle andl the yellow flowers, and the 
glafs, are nothing more than combinations of this metal, with 


the bafe of vital air, or of oxygen. They are not reducible 


without addition, becaufe the adhefion between the two prin- 


ciples which compofe them is very confiderable ; but carbon, 


hydrogen gas, and all organic combuftible matters, which con- 
tain either of thefe two fubftances, are capable of decompofing 
them, and refloring their metallic flate, by feizing the oxygen, 


with which thefe bodies have more affinity than bifmuth. 


D’Arcet having expofed bifmuth in a ball of unbaked 


‘porcelain, to the heat of the furnace in which that fubftance 


is ufually baked, part of the metal flowed out through a 


_erack ; the portion, which remained in the veffel formed a 


glafs of a dirty violet colour, while the bifmuth, melted in 
communication with the external air, was yellowith. » . From 
this fa&t, and many others of a like nature, it appears that 
glaffes made with or without the contact of air are different 
from each other. 

Bifmuth becomes tarnithed a little by expofure to the air, 


_ whitith ruft being formed on its furface. It is not attacked 


by water, neither does it combine with earths ; but its ioxyd 
unites with all earthy matters, and facilitates their fufion: it 
gives a greenifh yellow tinge to glafles into which it enters. 

‘The aétion of the falino-terreftrial fubftances and alkalis on 
_ this femi-metal, are not yet known. 

Concentrated and boiling fulphuric acid ails 2 on bifmuth, 
the acid is partly decompofed, and fulphureous gas is exhaled. 
‘The mafs remaining in the veffel, after the decompofition of 2 _ 


‘part of the acid, is white; that portion which is in the faline 
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fate may be feparated by means of water, from the other por- 
tion which is oxydated, and does not contain any acid; the 
lixivium, by evaporation, affords a fulphat of bifmuth in {mall 
deliquefcent needles. This falt is decompofable by fire, by the 
~ falino-terreftrial fubftances, by alkalis, and even by water a- 
~ Ione, in large quantities. The a aia of bifmath is not 
known. > : 
The) nitric ‘acid. diffolves bifmuth with an aftonithing ra- 
pidity; or rather this metal decompofes the acid, and very, 
quickly takes from it a part of its oxygen; the mixture be- 
comes very ftrongly heated, and emits denfe red vapours. If 
the combination be made in the pneumato-chemical apparatus, 
a large quantity of nitrous gas is obtained; and this procefs is 
one of the readieft and moft convenient for procuring this gas. 
During the folution, a black powder is precipitated, which 
Lemery fuppofed to be bitumen, and Pot confidered as calcined 
oxyd of bifmuth; Baumé Aufnattes it to be falphnns per 
haps it may be charcoal. " 

The nitric folution of bifrenth.a is without, chai we when 
it is much faturated, it affords cryftals without. evaporation. 
Evaporation, and: cooling, afford a nitrat of bifmuth, con- 
cerning the form of which. chemifts differ. _Baumé affirms, 
that this falt is difpofed in large needles, pointed at one end. _ 
Sage afferts, that the cryftals are tetrahedral prifms, a little 
flattened and terminated by two obtufe trihedral pyramids, 
whofe planes make one rhombus and two trapeziums. | By 2 
flow evaporation, I have obtained flattened rhomboids, very 
large, and perfectly fimilar to the calcareous {par of Iceland. 

‘The: nitrat of bifmuth detonates feebly, and with reddith 
{cintillations, after which it melts and .{wells up, leaving an 
oxyd of a greenifh yellow, not. teducible without addition, 
This falt expofed to air, lofes its. tran{parency, at the fame time 
that the water of cryftallization is diflipated. If water be 
added, inftead of diffolving it, the fluid becomes white, nestor 
and an oxyd of bifmuth is precipitated. 

The fame thing happens, if the nitric \Gisiion of bifmuth 
be poured into water, the greateft part of the oxyd of this 
metal being precipitated under the form of a white powder, 
called magiftery of bifmuth. One hundred grains of this me= 
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tal, difflolved in the nitric acid, afford one hundred and thirteen 
grains of precipitated oxyd, by reafon of the oxygen. with 
which it combines*. . A large quantity of water muit be ufed, 
if the precipitate be defired very white and fines It is ufed as 
ai pigment for rendering the tkin white, but it has the incon- 
venience of becoming black when in contaé with odoriferous 
er combuftible matters. This property is* more evident in 
this than in moft of the metallic oxyds. Though nitrat of 
‘bifmuth be in a great meafure decompofed by water, a pore 
tion neverthelefs remains diflolved, which cannot be precipitat- 
‘ed, but by lime or alkalis. The character of being precipi« 
tated by water is common to all the folutions of bifmuthe 
The nitrit of bifmuth is not known. . ¢ 

‘The muriatic acid aéts with difficulty on sie echt It is 
sbeltbcy that the acid fhould be very concentrated, and be 
kept in digeftion on the. bifmuth for a long times the folution 
fucceeds {till better, when a large quantity of muriatic acid is 
diftilled from the metal. The mixture has a fetid fmell; 
the refidue is to be wafhed with water, which becomes charged 


. with a portion of the metallic oxyd united to the acid. The 


‘muriat of bifmuth cryftallizes with difficulty ; it may be fub- 
limed into a kind of foft falt, improperly called duzter of bi/- 
 muth; it ftrongly attra&s the humidity of the air; and, laftly, 

water decompofes it, and ee aac it in the form of a white 
oxyd. | ' i Fi Na 
The action of the other reas acids on bifmuth is not 
known’ 6 : | | 

-Bifmuth is caciaiel by sdtealy but without any Seufibte de. 

tonation ; this femi-metal does not decompofe ammoniacal mue 
riat, but its oxyd completely feparates the ammoniac from this 
falt. In this experiment a large quantity of ammoniacal gas 
is obtained, and the refidue is a combination of the metallic 
oxyd, with the muriatic acid. If bifmuth do ‘not: a& on the ' 
‘ammoniacal muriat, in confequence of the {mall degree of ac- 
tion which the muriatic acid has on this metal, the .property 
its oxyd poflefles of decompoting this falt is very remarkable, 
and proves: that. ity in 1 fome meafure, refembles faline fub- . 
fhances.»: teamed ae . 
Hydrogen gas alert dhecolont of bifmuth, and gives ‘it a 
violet tinge. 


Hi | © Qa 


Ad Cy aiecietanints 

‘Sulphur combines with this femi-metal by fufion, and pro- 
‘duces a fort of grey mineral, of a blueifh and brilliant appear- 
ance, which cryftallizes in beautiful tetrahedral needles, fimilar 
in colour and appearance to the fineft {pecimens of fulphure of 
ie carga el | : | 

‘The a@tion of arfetic on bifmuth is not well known. This . 
‘elisa does not unite with cobalt, which remains feparate font 
it-in the fmelting. Mi | ; 

. Bifmuth is employed by the péwrtereds to communicate hard. 
nd to tin. It may be fubftituted inftead of lead, in the art of 
_ cupelling the perfect metals, becaufe, like that metal, it has 
_ the property of flowing into a glafs, which is abforbed by the 
cupels. Geoffroy the younger has obferved, and recorded 
many circumftances in which this brittle metal refembles lead. 
The effets of bifmuth on the animal economy can only be 
conjectured ; but there is reafon to think that its ufe, like that 
of lead, would be dangerous; and there are fome inftances 
of bad effects. arifing from the external ufe of this metal. 
We have already obferved, that the oxyd of bifmuth is ufed 
as a pigment for the fkin, and that ftrong fmelling matters al- 
ter its colour; fuch {mells as are fetid more particularly pro. 
duce this effe&. The vicimity of flaughter-houfes, of common 
fewers, of neceflary-houfes, - and almoft every ether ftrong 
fmell, has that effe&t on this oxyd, and caufes ite colour to be- - 
come more or lefs black. The vapour of alkaline fulphures, 
or the fmell of eggs, produce this effet very quickly. A very 
common experiment in natural philofophy fhows this property. 
in a flriking manner. If characters be written with a folution 
of bifmuth on the firft page of a book of fifty leaves, and the 
_ laft page be impregnated with a {mall quantity of the liquid 
alkaline fulphures,: a fhort time afterwards, the hepatic vapour 
carried by the air, which circulates between all the leaves, 

arrives at the other extremity of the book, and converts the 
colourlefs: characters marked on the firft page into a deep 
brown. It is affirmed, that the fulphurated hydrogen, or he- 
patie gas, pafies through the paper ; ; but Monge has proved, 
that itis the air which carries it in this manner, from one leaf 
to another, fince the effect does not take Plaats when the leaves. 
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a Wuen cauftic alkali is added, according to Bergman, the precipicate e weigh 

125 grains, but with the carbonat of alkalis, 130 grains, 

> Oxygenated muriatic acid aéts much more powerfully on bifmuth, and con 
verts in a fhort time to butter of bifmuth. 

‘The fluoric acid diffolves the oxyd of bifmuth. The folution hes a {weetith 
aftringent tafte, and depofits, when properly concentrated, a difficultly foluble 
Huat of bifmuth, which is decompofable by heat. | . 

‘ The boracic acid has no direét action on bifmuth, but if a folution of borax be 
added toa folution of fulphat of bifmuth, a white it tei is produced, which - 
probably is borat of bifmuth. 

Phofphoric acid has no perceptible agtiess on bifmuth, but it produces a faline | 
 mafs with the oxyd that is extremely infoluble. Phofphat of bifmuth melts with 
| the blow-pipe into a tranfparent glafs that may be decompefed by the addition of 
an inflammable fubftance. The phofphoric acid precipitates this metal, from its 
folutions in nitric, muriatic, and fulphuric acids. 

“Tartaric acid has no action on bifmuth, but it takes the nied from Cadphivicics ni- 
tric, or muriatic acids. Tartarit of bifmuth exifts i in the form of {mall en a 
rent cryftalline grains. — ; 

Oxalic acid does not diffolve the oxyd of bifmuth, but it combines sith that 
oxyd to form a white pulverulent oxalat of bifmuth that is extremely infoluble in 
water. This falt may be formed by adding oxalic acid to the nitric, muriatic, or — 
fulphuric folutions of bifmuth. | 

' Acetic acid diffolves a {mall portion of the oxyd of bifmuth, which may be 
precipitated from its folution by the addition of phofphoric, tartaric, or oxalic 
acids. Bergman Opufc. Vol. ill. p. a59. 

The citrat and malat of bifmuth are unknown. : 

Benzoic acid diffolves readily the oxyd of bifmuth. The benzoat of bifmuth is 
not altered by the air, but it depofits its oxyd by dilution with water. It is de- 
compofed alfo by the fulphuric and muriatic acids, and by fire. 

The fuccinic acid diffolves the oxyd of bifmuth by boiling in water, and asl. 
lizes with it into a foliated fuccinat of bifmuth. This falt is in at alkalis, 
or its acid may be diflipated by expofure to the fire. 

Water impregnated with carbonic acid has no action on bifinuth, buta Bal 
of bifmuth may be formed, by adding an alkaline carbonat to an acid folution of 
shis metal. 

~ The gallic acid aaah a green precipitate in a folution of bifmuth, but the 
‘nature of this precipitate has not been inveftigated. 

Pruffiat of potafh produces a yellow precipitate, which is re-diffolved by an ex- 
cefs of the pruffiat. 

Recently prepared and moift oxyd of bifmuth feeras to be wad Py boiling 
fm cauftic fixed alkalis, and by igeition 4 in ammoniac, 
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c Expreffed oils diffolve the oxyd of bifmuth, and form with it a thickifh tena- 
ceous plafter-like mafs. The action of fpirit of wine, ether, andeffential oils, is 
unknown. | 5 at | y's 

If a folutien of alkaline fulphure be added to a folution of bifmuth in acid, a 
double decompofition takes place. The bifmuth unites with the fulphur, and is 
precipitated in the form of a black powder. 

Bifmuth has, according to Pelletier, very little affinity for phofphorus. 

Bifmuth unites, by means of fluxes, with gold, and forms with it a pale, brittle, 
heavy mafs. . When this mafs is expofed in an open fire, the bifmuth is oxydated, 
and leaves the gold unchanged. Bifmuth precipitates gold from its folution in 
aqua regia. 


Platina melts with bifmuth, and the mixture becomes fufible in ‘torent to 
the quantity of bifmuth which it contains. The bifmuth is oxydated by expofure 


to an open fire, but it is difficult to feparate it completely from the platina, for the 
inixture becomes infoluble, in PROPORIOR a, it is os as dew Bifmuth precipitates 
‘platina from its folution in aqua‘regia. 
Bifmuth unites eafily with filver, which becomes brittle, and lofes its brilliancy. 
By expofing the mixture in an open fire, the bifmuth is vitrified, and the filver 
‘left unchanged. Bifmuth preeipitates filver from its folution i in nitric acid, firft 
in its metallic ftate, and at laft in the form of an oxyd. | 
Bifmuth amalgamates eafily with mercury, and is often ufed to. adulterate that 


uid. It is difficult to feparate the bifmuth again, even by diftillation and filtra- | 


tion through leather. Mercury diffolved in nitric or fulphuric acid is precipitated 
in its metallic ftate by bifmuth. If three parts of bifmuth and feven of oxygenat- 


ed muriat of mercury be diftilled together, a butter of difmutb will be formed, 


and the mercury will pafs over in a fluid ftate into the receiver. By the affiftance 
of heat, bifmuth feparates the mercury alfo in a fluid ftate from cinnabar, The 
refult is a fulphure of bifmuth. 

Lead unites eafily by fluxes with bifmuth, and by, thin union pian el 


more brittle, and more fufible. ‘Thefe metals may be feparated from each other ~ 


by folution in aqua-fortis, and dilution with water; for the water precipitates the 
oxyd of bifmuth, and leaves the lead in combination with the acid. Lead preci- 


pitates bifmuth from its folution in acids. The lead has alfo a ftronger affinity in) 


the dry way for fulphur, and feparates it from the fulphure of bifmuth. See 
ibid 5 Handbutt, Wi iat hit 


4 
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CHAPTER Xi. 
CONCERNING NICKEL» 


N ICKEL was confidered by Cronftedt, as a peculiar femi-metal, 

_ when he firft made it known in the year. 1751, and 1754, in 
the acts of the Academy of Stockholm. This brittle metal, ace 
cording to him, is of a white brilliant colour, tending to red, 
efpecially at the external furface. It is very brittle, and in its 

~fra€ture appears to be compofed of facets, which diftinguith 

- it from cobalt. Arvidfon, who, together with Bergman, 
has publifhed.a thefis on the properties of nickel, which is 
tranflated, and inferted in the Fournal de Phyfique for O&ober 
1776, obferves, that nickel obtained by the roafting and fufion 
of its ores, as Cronftedt diredts, is far from being in a ftate of 
purity, and that it contains fulphur, arfenic, cobalt, and iron. 
“As Bergman has fucceeded by a great number of ingenious 
procefles to deprive it of moft of thefe foreign matters, and to — 
obtain nickel different from that of Cronftedt, in many of its 
properties, we thal follow his authority, .after paring firft 
{poken of its ores * ‘i 

Nickel is found Ree to fulphur and arfenic. Its ores have 
acoppery red colour, and are almoft always covered with a 
greenifh grey efflorefcence. The Germans call it kupfer-nickel, 
or falfe copper. This mineral is very common at Freyberg 
‘in Saxony, where it is often mixed with the grey ore of co- 

“palt ; but its red colour, and its greehith eflorefcence, diftin. 
guith it from that ore, which is grey or black, and has a red 
efforefcence. Jt is often cryftallized in cubes. Wallerius di- 
ftinguifhes the kupfer-nickel by the name of cobalt ore, of a 
eoppery red; he thinks it to be a compound of cobalt, iron and 
arfenic. Linnzus confidered it-as copper mineralized by arfe- 
nic. Romé de Lifle has arranged it, with Wallerius, among 
the ores of cobalt, and, like him, thinks that it is a come 


* This Effay is printed, in sed fecond volume of the Englifh tranflation of Berg~ 
“» man’s Effays. T. 
Q iiij 
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pound. Sage having treated this ore with muriat of ammoni- 
ac, obtained iron, copper, and cobalt; he thinks that it is 
compofed of thefe three metallic matters, together with arfe- 
nic. It likewife contains a fmall proportion of gold, accord- 
ing to this chemift. It is proper to obferve, thefe refults do 
not agree with thofe of Bergman ; he is faid to have operated 
upon the kupfer-nickel of Biber in Heffe, and of Nee gee ae in 
Davphiny. 3 
Cronftedt affures us, that the metallic matter + called pei ifs by — 
the Germans, which is colleéted in the crucibles ‘ufed in the 
melting of {melt, affords nickel. Monnet thinks that the fpeifs 
of the manufacture of Gengenback, 14 leagues from Straf- 
burg, is true nickel ; and as the ore of cobalt made ufe of in 
that place to make {malt is very pure, he concludes that nickel 
is neceflarily a produ& of cobalt itfelf, as we fhall prefently 
fee. But Baumé has obtained nickel from almoft all the ores 
of cobalt by means of an alkaline fulphure ; it therefore feems 
that the ore of cobalt, which is wrought at Gengenback, con- 
tains nickel not diftinguifhable by the eye, on account of the 
intimate union of thefe two metallic matters, | 4 
‘To obtain nickel from the ore, it is flowly roafted, ih order | 
to drive off a portion of the fulphur and arfenic it contains, 
It is by this means converted into a greenifh oxyd. The green~ 
_eritis, the greater the quantity of nickel it contains, accord. 
ing to Bergman and Arvidfon. It is afterwards melted with 
three parts of black flux and myriat of foda, and a metal js 
~ by that means obtained, fuch as Cronftedt {peaks of, but which 
is far from being pure nickel, Its feorie are brown or blue, 
Many chemifts, fince the experiments of Arvidfon, ftill con- . 


tinue to think that this metallic fubftance is a natural alloy of me 


iron, cobalt, and arfenic ; ; as to copper, there is no chemift but 
Sage, who affirms that he has obtained it from kupfer-nickle, 
Monnet thinks that nickel is‘cobalt, deprived of iron and ar- 
fenic. In proportion as we fhall proceed in the examina- 
tion of the properties of thig metal, we fhall perceive the 
caufes of thefe different opinions having been adopted. We 
think with Bergman, that the extreme difficulty of obtaining 
nickel ina flate of purity, is the circumftance which has de- 

_ geived the generality of chemifts ; and this truth is fully provs 
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ed in the diiiertation of Arvidfon, already quoted. As it 
is certain ‘that this metallic fubftance has. very peculiar pro- 
perties, however pure it may be made; and that no means of 
Separating it by analyfis into different metallic {ubftances, nor 
of recompofing it by any mixture, have been yet difcovered ; 
it ought to be regarded as a peculiar metal, till further ad 
riments fhall convince us to the contrary. 
The metal which affords, by fimple fufion, csi ponichol is 
of a reddith white, very brittle, and of a piated texture. It 
‘contains much arfenic, cobalt, and iron. Mr. Arvidfon fub« 
je@ed it to fix calcinations, each for the fpace of between fix 
and fourteen hours, and reduced the: metal after each calcina-~ 
tion. During thecalcination, he obferved that vapours of ar- 
fenic, and white vapours which have not the {mell of this femi- 
metal, were driven off: the powder of charcoal added in thefe 
operations, facilitated the volatilization of the arfenic. The 
nickel, whofe weight was greatly diminifhed by thefe fix cal. 
cinations, ftill had an arfenical fmell; and continued to be at- 
tracted by the magnet. It was then fufed fix times with lime 
and borax, and calcined a feventh time, with the addition of 
charcoal, till it no longer fent forth arfenical fumes: this oxyd 
was ferruginous, and ftriped with green. When reduced, it 
afforded martial fcoria, and a button ftill obedient to the mag. 
net. Thefe experiments have always fucceeded in the fame 
manner with many {pecimens of nickel from different coun- 
tries. Treatment with fulphur, and fulphure of potath, deto«' 
nation with nitre, folution in the nitric acid, and in ammo- 
niac, made by Arvidfon, never deprived nickel of all its iron, 
From thefe'experiments he concluded, that it is impoflible to 
purify this metal accurately ; that the fulphur is not fe« 
parated but by repeated calcinations; that the arfenic adheres 
‘ftill more ftrongly ; that it may be drawn off by the affiftance 
of powder of charcoal and of nitre; that cobalt is ftill more 
intimately combined with this metal, fince the nitre fhows 
its prefence though no other indications were before perceiv= 
ed; and that it is'impoffible to deprive it of all the iron it 
contains, becaufe when the nickel has been treated in all thefe 
various manners, it is fometimes more ftrongly attraéted) by 
the magnet than before. Arvidfon thinks, from thefe circume 
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ftances, that this fubftance is nothing elfe but-iron in a pecu- 
liar ftate, and he has drawn up a comparative view of many 
of the properties of cobalt, of loadftone, and of nickel; from 
which he confiders thefe three metallic matters as iron differ- 
ently modified. But as the principal property of nickel, which 
has led Arvidfon to this conclufion, is its magnetifm; may we 
not conclude that thefe two metallic fubftances, fo different in 
all their other properties, are not to be confounded together on 
this account? for it has not been proved that magneti{m is pe- 
culiar to iron, or that it may not exift in many other metallic 
fubftances. I think therefore, that netwithftanding the pro- 
‘perty of being attracted by the magnet, which nickel pofleffes, 
it ought to be confidered, when purified by the proceffes of 
Arvidfon, as a peculiar metal ; fince it cannot be extract. 
ed either from other metallic fubftances, nor can be perfealy 
imitated by any mixture; and laftly, becaufe _it  poffefles: pro- 
perties common to no other metal, as we fhall 1 proceed to fhow. 
Kirwan has entirely adopted this opinion in his Mineralogy... 
_ Its texture is not plated, as Cronftedt afferted, but granu. 
lated, as its fra@ture thows. It is nine times heavier than wa- 
.ter. It is not brittle, but, on the contrary, fufficiently duc- 
tile to make it a queftion with Bergman, whether he fhould 
rank it among the metals or femi-metals. It is nearly as dif- 
ficult to melt as forged iron, is extremely fixed in the fire, and 
‘becomes calcined when heated with accefs of air, affording an 
oxyd of a green colour, which is deeper in proportion to its puri- 
ty: it isnot known whether this oxyd is fufible into glafs.. The 
fluxes and combuftible matters commonly ufed in reducing: the _ 
metals, produce their effect with this. — The action of air and 
water on nickel are not known : its oxyd, when melted with 
matters proper to form glafs, gives them a hyacinthine colour, 
more or lefs red. The action of lime, magnefia, and the three 
e's alkalis, on nickel, are {till unknown. 
Sage affirms, that when four parts of concentrated falphusie 
. weld are diftilled from one part of the regulus of kupfer-nickel, 
in ‘powder, the fulphureous acid pafles over: the refidue is 
greyih, and being diflolved in diftilled water, produces the 
moft beautiful green colour. The cryftals obtained: from this 
olution are foliated, and of the colour of an emerald, « Ate 
: a 
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cording to Arvidfon, the fulphuric acid forms a green falt, in 
decahedral cryftals, with the oxyd of nickel. Thefe confit of 


‘two quadrangular pyramids, united on ra! and truncated 


near their bafe *. 

This oxyd is eafily foluble in the nitric dea: and sais 
in rhombic cubes». According to Sage, all the other folutions 
of nickel, or its oxyd, either in the muriatic acid, or in vege- 
table acids, are more or lefs green®. Fixed alkalis precipitate 
it of a greenifh white colour, and re-diffolve it, at which pe- 


. riod the liquid becomes yellowifh. Ammoniac poured into an 


acid folution of nickel produces a beautiful blue colour; this “ 
falt prefents the fame phenomena when mixed with the pre- 
cipitates of this metal, by fixed alkalis. As the folutions 
of copper exhibit the fame colour with ammoniac, which is 
efteeméd a very proper teft of the prefence of copper, it has 
been thought that nickel contains this metal. Cronftedt, how- 
ever, tried in vain all the known methods of extracting ri ig 
from the folution of nickel, tinged blue by ammoniac. ‘This 


- falt, befides, does not saleweuTavany diffolve nickel, as it does 


“copper. It is therefore proved, as Bergman thinks, that the 
“property of turning green belongs to nickel itfelf, and is not 


@é 


owing to the prefence of copper. This chemift did not obferve 
any certain figns of the folution of nickel by the carbonic acid, 
in an experiment where he kept, this metal for eight nap li in 


. ‘water impregnated with that acid 4. . 


Nickel detonates with nitre; this detonation afforded Ar- 


vidfon a method of difcovering the prefence of cobalt, which 


no other proof had rendered fenfible. The nickel is more or 
lefs oxydated in proportion to the quantity of nitre employed. 


“This neutral falt has likewife the property of augmenting the 


intenfity of the hyacinthine colour, communicated by oxyd of 
nickel to glaffes, and of caufing it to re-appear after it has been 


‘diffipated by heat, as frequently happens with this oxyd in 
giafs, and is common to it cones _ canieeniese we hall: next 


proceed to examine. : 
The oxyd of nickel fufed with borax likewite eed it a | 


‘ - hhyacinthine colonr, 


It partly eile “muriat ‘ef ammaniace The martial 


* flowers! satan: by SB in ‘this ceccbeenpey) arofe from his 
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not having employed a regulus as pure as that of Arvidfon; 
for this laft chemift affures us, that ammoniacal muriat fub- 
limed with this metal was white, and gave no indication of the 
ptefence of iron, by the teft of nut galls: a {mall quantity of 
ammoniac and muriatic acid pafs into the receiver; the re- 
fidue, when reduced, affords nickel partly deprived oa its mag~ 
netifm.’.(: - Das EC 

| The action of hydrogen Pais on sindis is not yet known. 

This metal combines readily by fufion with fulphur, and 
then forms a kind of hard mineral, of a yellow colour, with 
{mall brilliant plates. When ftrongly heated in contact with 
air, it deflagrates, and emits very luminous fparks, fimi- — 
lar to thofe afforded by iron when forged. Cronftedt, who 
firft made this experiment, did not purfue it ; he obferved on- 
ly, that the phenomenon does not take place, if the contac of 
air be prevented, by covering the metal with glafs in fufion; 
which fhows that this effet is owing to the rapid combuftion 
of the nickel produced by the fulphur. The fame chemitt 
acquaints us, that this metal is foluble in alkaline fulphures, 
and forms a compound refembling the yellow ores of copper. 
The fulphur cannot be feparated from. nit but by si mg 
fufions and calcinations °, 

Nickel combines with arfenic, to which it has a ee? ate © 
traction. Monnet, who at firit, after Cronftedt, confidered 
nickel as a ON metal, having | obferved that it forms a 
blue glafs. when united to arfenic, fimilar to that which cobalt ) 
affords, adopted the opinion that nickel is nothing elfe but co- 
balt deprived of arfenic and iron. Monnet therefore confiders 
cobalt, as well as nickel, as a metallic mixture. Bergman 
thinks, that if a blue glafs be obtained, by the addition of ar- 
fenic to nickel, no other confequence ought to be deduced, than. 
that it is caufed by the cobalt which it is known to contain, 
and whofe properties are hidden by the latter till it is oxydat. 
ed and feparated from the nickel by means of arfenic; at which 
time its properties, more efpecially that of flowing into a glafs 
of a/blue tinge, thow themfelves. We have already obferved, 
that nickel cannot be entirely feparated from arfenic, but by 
repeated calcinations, with the addition of charcoal in powder. 
Nickel unites {till more intimately to cobalt than to arfenic, fo 
that they cannot be feparated without the greateft difficulty. 


/ 
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Cobalt may exift in this combination without fhowing any in- 
dications of its principal properties. Nitre, borax, and arfe- 
nic, are the only fubftances by which its keane can be ex- 
hibited in fufion.: | | 

Cronftedt affirms, that nickel forms wet bifmuth a brittle 
and fcaly regulus; the folution in the nitric acid feparates 
thefe two metallic fubftances imperfefly, by virtue of the 
_ property which nitrat of bifmuth poflefles of being decompofed 
by water. No ufe has yet been made of nickel. . 


NOTES ON CHAPTER XI. 
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a Suxpnat of nickel is foluble by heat in its own water of cryftallization, 
The fulphuric acid may be diflipated by expofure to a ftrong fire. The fixed al~ 
kalis and earths precipitate nickel from this falt of a pale green colour. Ammo- 
niac occafions a blue precipitate, vin may, be Apeastohyed by an excefs of am- 
mioniac. 

'b The cryftals of nitrat of nickel deliquefce in a moift, and efflorefce in a warm 
dry air. ‘ Nickel precipitated from nitric acid by cauftic alkalis has acquired an 
additional weight of 28 per cent.; that by carbonat of alkalis 35 per cent. ‘The 
_earbonic acid is expelled from this combination by a very moderate heat. 

€ Muriatic acid diffolves nickel ond its oxyd in a very flow manner, even when 
affifted by heat. By evaporation this combination fhoots into long rhomboidal 
cryftals, which deliquefce in a moift air. They are faid not only to eflorefce, but 
even to part with their acid, if they be kept long in a dry and warm: atmofphere, 


- The order of the affinities of the fulphuric, muriatic, and nitric acids, is not known. 


a Fluoric acid diffolves oxyd of nickel with difficulty, and forms with it t green co- 
loured cryftals. 
Boracic acid feems to have little or no dire adtion on nickel; but if an acid 


‘ folution of this metal be mixed with a folution of borax, a borat of nickel will be 
formed. ‘This falt is very infoluble in Waters da the high it melts into a hyacin- 


thine coloured glafs. 
Phofphoric. acid exerts very little action on’nickel, and forms with it, according 


to Bergman, a fcarcely A ee greenifh folution, Thefe fubftances unite eae 


fily by fufion, — 


_. The tartarit, malat, and citrat of nickel, are little known. 


, Oxalic acid combines with the oxyd of nickel, and forms with it a falt which is 


_very infoluble in water. This acid difengages nickel from re its other acid com- 


binations. — 
Acetic acid diffolves the oxy of nickel, and forms with it green coloured wht 


_ boidal cryftale. 4 = 
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Pruffiat of alkali precipitates nickel of a pale green colour from its atid cothbis 
‘ nation. ; bs ta 
With the gallic acid this precipitate is PGF a white colour. pie as 
© Nickel unites readily with and takes up a confiderable portion of polo 
"Nickel unites readily with gold, and renders that metal white and _ brittle. 
may be feparated from the gold by oxydation.. Nickel melts alfo with platina. 
Silver melts eafily with nickel, without lofing much of its colour or ductility. 
If this mixture be detonated with nitrat of potafh, the nickel will be oxydated,. 
and the filver remain unchanged. Nickel siterinag filver from its folution in — 
- mitric acid. — _ 
Nickel does not Ebest with mercury. In the heat it difengages the mer 
cury from. einnabar, by uniting with the fulphur. 
“The combination with lead renee: as well as the relative aifiniti¢s of thefe , 
' gnetals for acids... (.n..0 Soy ce nied ‘ 
Nickel unites vite bifmuth into a brittle laminated taice, Their fer afl 
nities for acids are likewife undetermined. PIE 


Gren’s Handbuck, Nickel metal, Richter hae die New. Gegen, St. 1X. f. 64. 
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CONCERNING MANGANESE. 
Maneanese, a grey duh coloured eee viiteh foils the 
- fingers, and is employed in glafs-houfes in different propor 
tions, either to colour, or to take away colour from glafs, has 
been long known by the name of black magnefia, or manganefe. 
-Workmen have called it the /oap of gla/s, from its property of 
rendering it colourlefs. Many naturalifts, judging by its co- 
lour; and the ferruginous earth with which its furface is often 
covered, have taken it for a meagre ore of iron. Pott and Cron- 
. ftedt, after an exaét analyfis, did not confider it as a ferrugi- 
nous matter. The latter affirmed that it contains a {mall pro- 
‘portion of tin. Sage reckons it among the ores of zink, and 
thinks that it is formed by the combination of that femi-metal 
and cobalt with the muriatic acid; he adds, from his own trie. 
als, that it fometimes contains tei or lead. 
y The weight of manganefe, its property of tinging glafs, and 
of affording a whitifh precipitate when the alkaline pruffiat is 
_ poured into its folutions, caufed Bergman to fufpe, as he ac- 
quaints us in the laft paragraph of his differtation on the Elec- 
tive Affinities, that this mineral contains a peculiar metallic 
fubftance. His fufpicion has been fully confirmed by one of 
his difciples, Mr. Gahn, doétor in medicine at Stockholm, to 
whom, together with Scheele, we are indebted for the difco- 
_ very of the phofphoric acid in bones. This phyfician is the 
_ firft who obtained-a regulus of manganefe, probably by treat. 
ing it with reducing flux. The degree of fire neceflary for this 
operation, is, doubtlefs, very great ; for I have been a witnefs 
_ to the attempts of Brongniart, an experienced chemift, who 
tried in vain, to reduce it in a furnace which was capable 
of producing an exceflive degree of heat. I have been affured, 
~ that the redu@tion has been fuccefsfully performed at Paris by 
employing the flux of Morveau, with which this chemift. ob- 
- tained iron in a very well formed button: but I think that 
| La Peyroufe i is much in the right in_his si a that iat 
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are pernicious in this operation. I have attempted the reduc-_ 
tion in an excellent melting furnace, conftructed in the labora- 

tory of the Veterinarian {chool at Alfort. Ihave not yet ob-_ 
tained a perfect button, but I have obtained a confiderable 

quantity of metallic globules, two or thrée lines in ‘diameter... 
On feveral occafions, when I have employed fixed alkalis and 

borax, no metal was-réduced. In my trials, each {mall metal. 

lic globule of manganefe was incruftéd with glafs, or a vitre- 

ous frit of a deep colour. Manganefe ought to be confidered 

asa peculiar metal, becaufe its analyfis has not yet been made, 

and it is found to sat eeecons Common to no other metal- 

lic fubftance. 

The properties of this feet it been here Macidaved 
by the labours of Bergman, Scheele, Gahn, Rinman, En- 
geftroem, lflemann, and Peyroufe. It is from the labours of 
thefe/chemifts, as well as from my own particular experiments, 
that I hall borrow the following account of this fubftance ; 
firft obferving, that the difficulty of reducing the ores of this 
metal, is the caufe why we are much better acquainted with 
the properties of its oxyd than with thofe of the metallic 
 {ubftance itfelf. Scheele, one of the firft chemifts of the pre- 
fent age, does not appear to have fucceeded in reducing it, fince 
he ne where ipeakes af the properties it aii eh in the asnion | 
lic ftate. | Pree 

‘The ores of manganefe are known i their grey, brown, or | 
black colour, more or lefs brilliant, and likewife by their ex-_ 
ternal appearance : they may be diinguifhed: into a confider~ | 
able number of varieties. 

Variety 

1. Ore of eee eryftallized 5 in tetrahedral ‘nanpade 
- prifs, ftriated in the direGtion of titer tengti and ie | 
ae > -parated from each other. 
| ta a oe ore of manganefe, whole peitins are itpfed | 
_|- in bundles, or aggregates. > (Oia 
3+ Cryftllized ore of manganefe, in froall si ie Aifpote . 
in the form of ftars. . a 
he ‘Efflorefcent ore of manganefe, black and ables ‘ it foils ¥ 
the fingers like foot. ”" r nam 
5. Velvet ore of mangas thefe are Tesh v Seta needles 
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which falling into eflorefcence, have a bedutifl. Seal 
o> colour, refembling velvet. > ad 
6. . Gompaa and amorphous ore of. iin ely A is ‘black 
_ grey, often with cavities; and very heavy 3 it foils the 
fingers,.and is fometimes found in brilliant cecluaen 
The Perigord ftone belongs to this warietyao: up 
wr Spathofe ‘mmanganefe, found in the iron mines’ of Klap- 
 perud, at Frefco in Tiadwrrlid and deferibed Py Mr. 
toRimamans 2 § ery: 
urs Native manganefe, in aaidiin alcaules} fobuads at. Seri i in 
, ‘the county of Foix, by la Peyroufe, and deferibed by 
nny together with many varieties of the ores of man- 
» ganefe, found at the fame place, in the Sia: de eee 
sop for January 1780. (ah 

Scheele has difcovered the oxyd of sbanganele 3 in ‘thé, athes of 
vegetables, and attributes the green and blue ‘colout, which 
fixed alkali often takes in calcination to its prefence. ‘The green 
colour of potafh, treited with lime, and the rofe colont which 
' [have often obferved:in its combination with acids, arifes, no 
doubt, from this metallic oxyd. A {mall hare apatites fub- 
ftance is found in all charcoals. 

» Manganefe, extracted from its ore, is of 4 brilliant white’) ; 
dia broken, its texture appears granulated like that of cobalt. 
It is hard, and breaks, after being in a fmall degree flattened 
by the hammer *,. Its infufibility is greater than that of iron, 
which at firft caufed Bergman to conjecture; that it has fome 
affinity with platina ; if it be heated with conta& of air, it is 
Converted into an oxyd, at firft whith; which becomes more 
-and more black, in proportion as the oxydation, proceéds: 
E have obferved that the fmiall globules of manganefe, ob- 
tained by the procefs I have before fpoken of, very foon 
change by the : conta& of air; they are tarmithed; and, be- 
come of a lilac.and violet_colour. Soon afterwards they falk 
into a black aegis and thes refemble the, native, axyd of 
 manganefes))) <4 .45 rir 

This rapid oxydation of the enn of Ryo Sa hy the 
contaét of air, is a fa&t which I have always confidered’as. wety 
fingular. The metallic globules, which are hard, brilliant, and 
very refrattory, remain entire for a long time ine well clofed 
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‘bottle, ‘provided chee furface be entire, and covered with that 
{mall ftratum of oxyd which is, formed during the fufion of 
this femi-metal: but if one of thefe globules be broken into 
thred ot four fragments, we find, by fixing the eye for fome 
minutes upon their fracture, expofed to the air, that their co- 
lour is quickly altered ; that, inftead of the white colour it had 
before, it becomes very {peedily of a rofe, purple, or violet 
colour, and at laft almoft btown. If the fragments be left in a 
bottle which contains, at the fame time, a certain quantity of 
air, and they be fhaken from time to time, it is found, at the 
end of fome months,. that they are reduced into a powder which 
is. almoft black. : ‘This i is a fort of pulverization, or metallic. 
efflorefcence, analogous to that of faline fubftances or pyrites. © 
It proves the ftrong attraction which exifts. between manga- 
nefe and: the atmofpherical OXY BeMs: and the saridiny with 
which thefe fubftances tend to; unite. 0.919. las 8) 
The adtion of manganefe en earths, and the eifalingianeestiads 
al fubftances, has not yet been examined; the oxyd: of this 
metal gives a violet or:brown colour to glafs, fufceptible of a 
great. number of modifications, but eafily deitroyed by the 
action of combuftible fubftances: Nitre: revivifies, or caufes 
the fpeedy re-appearance, of this brown or violet colour, by 
reftoring the oxygen. to the manganefe. This is the reafon 
why the matraffes and retorts of white glafs, which we ufe in 
our laboratories toobtain vital air from mitre, always. acquire 
a brown or violet colour. Scheele has made a. great: sutabh 
of ingenious experiments on this head. | Tate Od amy gree | 
‘The manner in which fixed alkalis. niki on. hanidiooeed is. ‘not 
mmr known ; but the oxyd of this metal combines with the 
ammoniac, and is revived. Bergman. obferves, that in this | 
combination a peculiar gas is difengaged, which he: regards as 
one of the principles: of the: :ammoniac, but of: which he does” 
not fpeak fully... It appears from the diflcovery. of Berthollet 
to be azotic gas, and that the hydrogen of the ammoniac com=. 


bines with the oxygen, and takes it from the manganeley which. Ae 


is thus reduced, and becomes white. = ©» co Skuse sem. ital 
‘Scheele has given the name of cameleon rsracak to.2. combi-; 

nation. of potafh: and. oxyd, of. manganefe, which affumes a. 

beautiful green colour in hot water, and.is red in cold water. 
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The oxygen aiid éaloric | appear to be the principal eaufes of 

the phenomena prefented by this combination: Perhaps the 
azote, which I confider as the alkalifying” or alkaligéne prin- 
ciple, may difengage itfelf from the potath in this opera= 


tion, and may pei oetalion” he fingular modifications of 
thi, er aA , Ta wi 


The falpbutie acid. diffoives penetra an its oxyds 3 his 
lait folution is coloured, but becomes clear by the addition of 
any combuittible matter, fuch as fugar or honey. It affords a 
tranfparent fulphat of man ganefe in -prifmatic etyftals with 
parallel fides: -This fulphat is decompofed by fire, and affords 
vital air. The alkalis feparate an oxyd of nay renon which 
becomes brown by expofure to the air %. 

The nitric acid likewife diffolves it, emitting at the fame 
time red vapours. Its oxyd is not attacked by this acid, un- 
lefs it be fuming, or fome combuitible body, fuch as honey or 
fugar be added; Alkalis precipitate from its folutions a white 
oxyd, foluble in acids, which, when heated, becomes black, 
and is oxydated ftill more: Bergman thinks that this metal 
_ has a greater affinity with falts than moft metallic fubftances ; 
he placés it in his table, neat the top of that seamen which 
contains the elective attractions of acids. 

The ‘muriatie acid likewife diffolves Reenent which 
gives ita deep brown colour; when this folution is heated, 
the colour difappears: water occafions a Ereoipneaty® and: ale 
kalis decompofe it. , 

In the hittory of this acid we i a hap that tiie aittitlea 
from the native oxyd of manganefe, it becomes white, and’ 
approaches to the metallic ftate, by givimg out a part of its 
oxygen to the muriatic acid, which is difengaged in the form 
_ of oxygenated muriatic acid gas.. The muriatic acid feems to 
have a ftronger affinity with manganefe than the fulphuric; 
fdr the folution ef this metal by the latter, being poured into 
qmuriatic acid; forms a precipitate, which Bergman found, to’ 
be muriat of manganefe, by the property it has of diffolving 
in {pirits of wine; a property whieh ny fulphat of the fame 
metal does not poflefs. Y 
». The flnoric acid diffolves the ste of savsiniectsy eety dpa 
tingly. Thefe two fubftances are more veafily unitéd,. » aécorde’ 
R ij 
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ing to Scheele, by decompofing the fulphat, the nitrat, or the 
muriat of manganele, by ammoniacal fluat. — : 

The carbonic acid diffolves a {mall quantity of manganefe, 
by: digeftion in the cold. Potath, and sich eae Pecan to air, 
psceipitacs the metallic oxyd from this acid °. | 

| Scheele has examined the action of nitre, Biche: and muriat 


ef ammioniac, on the oxyd of manganefe. This oxyd difen- 


gages the acid of nitre by the affift nce of heat; with potath it 
forms a'deep green mais, foluble in water, to which it com- 


municates the fame colour. The greennefs | arifes from the 


iron contained in the manganefe ; and in proportion as this 
falls down the folution becomes blue. Water’ and acids pre- 
cipitate this alkaline folution. It is the cameleon’ mineral of 
Scheele, which we have already fpoken of. ar 

Nitrat of potath, heated in vetlels made of ats containing 
manganefe, communicates a violet colour to the glafs, which 
1s fo. much the deeper, as the bayeedon of this metal it By “ie 
with acid is more complete. ns Salil 

- Borax, melted with bere! - pre anion affumes a brown or 
violet colour.» . (aan ‘i Oe 
» Muriat of ammoniac, aifitiea from cil metallic Saya af. 
fords ammoniac in part decompofed. Scheele, who made the 
famé obfervation, informs us, that an elaftic fluid, which he 
efteéms to be one of the principles of ammoniac, is at the fame 


time difengaged. But he has not pointed out the nature of 


this fluid, which Berthollet has difcovered ins ‘another way. 
This laft chemift decompofes the ammoniac by means of me- 
tallic oxyds ; in which procefs water is formed by'the union 
of hydrogen, one of the principles of ‘this fale, with the oxy- 
gen of the oxyds,, while the azote, or the other principle of 
the ammoniac, is difengaged in the aeriform ftate. Nitric a- 
cid is likewife formed during this procefs. slid 

. The ation of hydrogen gas, and of fulpbur, on ‘man gantefe) 
or on its natural: oxyd, is not known ; arfenic, in the flate of 


a white oxyd, appears capable of taking from this laft a por- 


tion of its ,oxygen, fince it deprives glaffes of Pigehie? after 
they have become brown. by means of manganefe %. é 
To thefe properties Bergman adds, that manganefe cannot 


be abfolutely purified from the iron it already contains, and 
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therefore this eft; like nickel, hs not yet ith obtained in 
a ftate of perfe@ purity. Scheele, in the accurate “analyfis 
which he has made of the natural oxyd. of manganefe, found 
it to contain iron, lime, iste and a frhall tii of fi. 
lex *. 

The black oxyd of manganefe, ‘called Black ama ay is nfed 
in glafs-houfes, to take away the yellow, green, or blue tinge 
from glafs, intended to be of a clear white; a large proportion 
gives glafs a Violet colour. ‘Tt is probable that this phenome- 
non is a confequence of the aétion of the oxygen feparated 
from manganefe by heat, on the colouring fubitances. The 
oxyd of manganefe is at prefent ufed in chemiftry, to prepare 
the oxygenated muriatic Gy PGl0s and for a kes number of other 
experiments. | ea) ilk De 

This native oxyd affords, — mere cea in the pheumato: 

chetical appatatus, very pure vital air, of oxygenous gas. It 
is this vital air alone which can be ufed to advantage by pa- 
tients whofe diforders require the adminiftration of this fluid. 
‘It is to be rémarked, that in diftilling the native oxyd of man- 
ganefe, in order to obtain vital air in a very pure ftate, the ‘re- 
tort muft be completely filled with this fubftance, fo as to al- 
low no atmofpherical air to remain in the retort. ~It is in this 
way that the vital air intended for the ufe of the fick, or for 
the compolition of water, ought to be prepared. Without this 
precaution, a confiderable quantity of nitric acid will be forme - 
ed, or a mephitic refidue produced, which ftops the combuttion 
of the hydrogen Bas, and renders it aren to oni the ree 
ceiver. hts wa 
_. The affinity of wikia for the principle of oratittton 
ferves likewife to guide modern chemilts in a great number of 
cafes, and may lead to difcoveries concerning the nature “of 
many fubftances at hoes gy ti ls Bib eat: te 
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a "Tt fpetific gravity he this racial cil been eftimated | at 8 50 by Bergman, 
and at 7000 by Hielm, 

> Mr. Kirwan remarks, that the diluted acid, in combitting with manganefe, 
leaves undiffolyed a black fpongy mafs, which he feems forthe to confider as care 
bon, this metal had abforbed during its reduction. 

if fulphuric ¢ acid be diftilled over manganefe, oxygen gas is difengeged from this 
fubftance in confiderable quantity. See Ann. de Chem, Tom VI. p. 287. . 

_e Precipitated by an alkaline carbonat, the manganefe gains in earth an vanes. 
tion.of 8 per cent. by cauttic alkalis, an addition of 68. Lin 
The combination of manganefe with boracic acid has not been afeertained. 
‘4 ‘Phofphoric acid combines with manganefe to form the phofphat. This falt is 
moft eafily prepared, by adding a folution of manganefe in tas semlin or 
muriatic acids, to a folution of phofphat of ammoniac. 

Tartaric acid diffolves black oxyd of manganefe in the cold, swishenit atively 
cence, If this folution, which is of a reddith brown colour, be expofed to heat, 
the colour difappears, and acetic acid is difengaged. The remaining folution has. 
net been properly examined. | It probably contains acetat of manganefe. ‘The 
tartarit of manganefe is formed by diffolving the white one of ienganelat in tars 
faric 2 acid. This is yery infoluble in water. 

Oxalic acid combines ftrongly with manganefe and its oxyd. The falt which 
it forms becomes foluble in water by an excefs of acid. It is decompofed in the 
fire, Oxalic acid takes manganefe from fulphuric, nitric, and muriatic acids. | 
_ The black oxyd of manganefe is diffolved with difficulty, but the white very 
eafily by digeftion i in acetic acid. The folution is colourlefs, and spent by eva 
poration fmall cryftals of a very deliquefcent faite 

The fuccinat, malat, and citrat of manganefe, are unknown. ; A 

Pruffiat of alkali precipitates manganefe from its folution i in acids, and Sind 
with. it a pruffiat of that metal. 

¢ Manganefe does not appear to unite with fulphur, - if eight parts of oxyd of 
manganefe be diftilled with three of fulphur, fulphureous acid gas will be difenga- 
ged, and an imperfect oxyd of manganefe left behind in the retort. If this mix- 

ture be calcined in an open veffel, fulphat of manganefe will be produced. 

Phofphorus unites very well with manganefe, A phofphure of this metal may 
be formed, by meljing jn a covered crucible equal parts af vitreous phofphoric 
acid and manganefe e one-fifteenth of charcoal] duft. This phofphure has 2 
white colour and metallic luftre, is unchangeable in the air, brittle, granular in its 
fracture, and more fufible than manganefe. 

On account of the difficult fufibility, and cafy oxydation of manganefe, it is 
neceflary, in order to combine it with other metals, to ufe a very: ftrong heat, ang 
to keep the metallic mixture carefully excluded from the external air,» 


~ 
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Combined in a large proportion with gold and filver, manganefe renders thefe 
metals very brittle. It precipitates filver from acids i in a ftate nearly approaching 
to the metallic. ' 

Mercury and manganefe do not enter into combination, Manganefe ‘pre- 
cipitates mercury from its folution in acids; oxyd of manganefe has no action on 
the oxygenated muriat of mercury; but, diftilled in the proportion of two to one 
with ordinary muriat, it converts the mercurial muriat into the oxygenated, Dur- 
ing its diftillation with SETAE pusieden ach &35, and fluid mercury, are oH 
engaged. : 

_ Lead, according to Gmelin, Unites with great difficulty to manganefes.. The 
properties of the lead, by this admixture, are but little changed. ss 

Copper unites, by repeated meltings, with manganefe, and forms with it a 
white malleable: mstaliie: mafs.» spe nea does not ih ics eee it from i its folu- 
tion in acids. - hire ee ts “cere aE: st 

Arfenic forms a a Rertenige mixture by melting i it in} clofe veffels with iniaiiianttd, 
In diftillation together, the white oxyd of arfenic paffes © over unchanged. rs ga 5 
Handbuck Magnefi umoder Braunflein metall, = = ; 

© To obtaim manganefe free from iron, Richter recommends the eens pro- 
cefs. A faturated folution of fulphat of manganefe is to be mixed with a folu- 
tion of tartarit of potath, and the mixture placed on a fand bath. Inthe courfe. of 
a few minutes, a white precipitate is formed, which increafes in proportion as the 
fluid is evaporated. When the evaporation has been carried fo’ far on, that the 
fulpbat of potafh is difpofed to cr~‘tallize, the clear liquor is to be decanted off, 
and the precipitate well edulcorated with a {mail quantity of water. . ‘The water’ 
ufed for edulcoration, together with a frefh quantity of the tartarit of potath, is. 
to be added to the liquor, in order that any ‘manganefe which they contain may 
be precipitated. The precipitate, which is a pure tartarit of manganefe, may be 
decompofed by a ftrong fire, and fubje@ed to the ufual-procefs for obtaining this 
fubftance in its metallic flate. See spore: neu, Caen SLL 3a, 
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CHAPTER XII. 
OF ANTIMONY, 


Ree wi is a vibes heavy metal, ote a brilliant 
white, refembling t that of tin or filver ; it is compofed of plates 
applied upon each other, and prefents upon its furface a fort — 
of eryftallization, i in the form of a ftar, or leaves of fern. It 
is likewife capable of eryftallizing in trihedral pyramids, forms’ 
ed as it were of a kindof hoppers implanted into each by their 
angles ; 5 thefe hoppers appear to be themfelves the refult of the 
aggregation of quadrangular or oétahedral pyramids. Imes 
merfed in water, it lofes 1-7th of its weight. It is eafily re- 
duced into powder, and has a very fenfible tafte or action on. 
the ftomach, being powerfully emetic and purgative. — , 

» Antimony i is feldom found native. It has been difcoveted: 
by Mr. Anthony Shwab, at Salberg in Sweden. Schricber, 
direftor of the mines at Almont, in Dauphiny,. found it in, 
thofe mines. This natiye antimony is in large plates, and pof- 
fefles all the properties of that procured by art, excepting that 
it contains one or two hundredth parts of arfenic. 

_ Mongez, the younger, has difcovered a native oxyd of anti- 
- mony, in fine white needles, mixed with antimony, or grouped 
fo as to refemble zeolite. He found this oxyd on native anti. 
mony from. Chalanges i in Dauphiny. 14" swe 
"This metal is moft commonly combined with fulphur, and 
then forms what is improperly called antimony, and ought to 
be denominated ore or fulphure of antimony. This mineral 
is of a blackith grey, in brittle plates or needles, of various 
magnitudes, joined together in different forms. It is fome- 
times mixed with other metals, particularly lead and i iron; and 
is very common in Hungary, and in the provinces of Bourbon, 
Auvergne, and Poitou. Naturalifts have multiplied the va- 
rieties of antimony, accordingly as the fibres of. the mineral 
are parallel, divergent, irregular, chatoyant, &c. When anti- 
mony is mixed with a portion of arfenic, or when it is altered 
by alkaline vapours, or combuttible fubftances, its needles are, 
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of a deep ted, nearly refembling the fine flowers of cobalt, but 
father more opake. The following are admitted as varieties 
of this ore. Wide has ORSON SAR. BE RY) 
Variety este unpekcnat wisan 1 ashinki Aadraatat: 
~* 4, Sulphure of antimony cepvutat in vere sided 
prifms, rsinar b y tetrahedral vi Hfolated ain 
Peni : i de 
Chet Striated niphhiras of averted yh in ie edie of 1868 ite 
regularly formed needles, united in irregular bundles. 
. 3° Sulpidve of antimony, with pense needles —— 
- from one common centre. Hy 
‘ bi Lamellated fulphure of antimony, the vei of various 
‘fizes, and refembling the lead ore called galena. This 
"variety is fometimes ieigrnaety — is $ then “eallea ils 
~ antimony. Coueuy a oe i - a 
5. Red fulphure of antimony. It Ad np appearance. of 3 a 
- granulated efflorefcence on the furface of the needles of 
antimony ; it is fometimes cryftallized in red needles, 
or prifs, of various degrees of brilliancy. Some na- 
‘turalifts call this Lermes, or golden fulphur of antimony. 
' The fulphures of antimony are not commonly treated with 
the intention of feparating the pure metal. In general, no-= 
thing more is done than the application of a fufficient heat to 
feparate the metal from its gangue, and other metallic matters 


 . with which it may be mixed. For this purpofe two earthen 


pots are taken, one of which is pierced at the bottom in many 
places; into this the ore is put; another pot, placed below the 
firft, for the purpofe of receiving the fulphure of antimony in 
| proportion as it melts, being funk in the earth. A fire is then 
made about the fuperior pot, fo as to produce gentle heat at 
the beginning, becaufe the antimony is very fufible ; but to- 
wards the end the heat is raifed, that the whole of the antimo- 
ny contained in the mineral may be melted out. At this pe- 
riod of the procefs 2 portion of other metals falls down, more 
efpecially iron, “and forms a bed of {coriz on the furface of the 
falphure of antimony, “Though the’ antimony of Hungary is 
geckoned the ptreft; ‘it is certain that all fulphure of antimony 
which has been melted, if it be in the form of perfect needles, 
and without Mixture 6f {coria, is equally proper for all the 
ifes in which t this mineral is employed. It muft only be ob- 
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ferved, that fulphure of antimony often differs in the relative 
quantity of fulphur and antimony which it contains, and that 
it is of great confequence to make an aflay of fuch fpecimens 
as are intended to be ufed in the preparation of fuch antimo- 
nial medicines as are intended in all nade to have the fame 
force or efficacy. | igana? 

The procefs exilaned to Ledbante Sala ceus of nine Soin 
jts gangue, {hows that itis very fufible. If the fire be raifed 
when it is melted in open veflels, it parts with the fulphur, 
which is. diffipated in yellow flowers. The metallic. part is 
likewife very eafily oxydated, and diflipated in white flowers. 
But if a mild heat, not fufficient to melt the fulphure of anti- 
mony, be employed, the fulphur of the mineral is diflipated 
flowly, and by degrees; the metal uniting gradually to the 
oxygen of the atmofphere, and forming the grey oxyd of anti- 
mony. This operation cannot be well performed, unlefs the 
{ulphure of antimony be in a ftate of minute divifion, fo as to 
prefent a large furface to the air. . It is therefore reduced to 
powder, and expofed to a low heat in a thallow veffel of glazed 
earth. The procefs muft likewife be conducted with caution 
at the beginning, becaufe of the fufibility of the antimony ; 
but in proportion as. it goes on, and the fulphur is diflipated, 
the antimony becomes more refractory, and the fire may be 
yaifed to fuch a degree as to make the capfule, in which the 
mineral is contained, red hot. It is a proof that the operation 
is well conducted, when no other {mell but that of fulphur is 
perceived during the roafting, and the matter does not gather 
into clots. But when, on the contrary, the fulphure of antic 
mony gathers together in lumps, and the fulphur is decompof- 
ed during its volatization, which may be perceived by the fuf-. 
focating {mell of the fulphureous acid, the heat is too Resets 
and muft be diminifhed. kaitys , ' 

Though fulphur feems to adhere very. weakly to anbieciandie 
in the ore we are treating of, it is not poflible to drive it off 
entirely by roafting ; and the grey oxyd of antimony always 
retains a confiderable quantity, notwithftanding the calcination 
has been carried, on to fuch a iioeeiag as to ipo the metal 
of its metallic. properties. . Coase yfos o 

_ The. ake and Brey oxyd of sntimony urged by heat, 
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without addition, melts into a glafsof a red*brown, or hyacin- 
thine colour. This glafs is varioully fufible, and has different 
degrees of tranfparency, accordingly as the. metal made ufe 
of was more completely calcined. If the ‘oxyd ‘contain a. 
{mall proportion ‘of fulphur,; and a larger: of. “oxygen, ~ “the: 
glafs it affords is tranfparent, and lefs fufible, and is gla/s of 
antimony, or the vitreous fulphurated oxyd of antimony, 
‘properly fo called. But if the oxyd contain much fulphur, 
‘and. ftill nearly approaches the metallic. ftate, it produces 2 
more fufible and more opake glafs ; this is called Aver of anti. 
amony, becaufe of its dull red colour, ‘refembling the liver of 
animals, When the oxyd of antimony has been ‘calcined fo 
perfedtly, as that it is difficult to bring it into fufion, a. {mall 
piece of fulphur, or of:fulphure of antimony, may be tone 
into the crucible, and the matter inftantly melts. : 
. The grey-oxyd of antimony, and the vitreous oxyd, being 
heated in a crucible,with their own weight of black flux, and 
a {mall quantity of black foap, or oil, are reduced, and afford 
the pure antimony. The black flux, in this operation, anfwers 
two intentions; the alkali which it contains unites to the ful- 
phur, which has-not been diffipated from the ore by the ation 
of the fire, and the coaly matter favours the reduétion. of the 
metallic oxyd. This is the method of preparing, what is call. 
ed, the regulus of antimony in the-large way for commercial 
purpofes. The regulus is caft into flat globular pieces, which 
have a cryftallization on their furface in shi i of yi reac 
of fern.. | . 
_ Antimony is cudasainad dinate by. the’ einai of f lights. It 
does not melt till after ignition, and if it be ftrongly heated 
n clofed- veffels, it is entirely volatilized without decompofi- 
Ae If it: be fuffered to cool flowly when melted, and the 
fluid portion be poured out after its furface is become congeal- 
ed, the temaining part is found to be cryftallized in ge ts 
or quadrilateral pieces, as we have already obferved. ¢ 
. This metal melted in open veflels is quickly oxydated. 
‘White thick fumes arife, which fall again on the furface of 
the melted metal; or adhere to the cover of the crucible, in 
the form of {mall needles... This is a fublimed metallic oxyd, 
to which the names of argentine, or filvery flowers of regulus of 
antimany, or fnow of antimony, have been given. To prepare 


268 ANTIMONY. 


{mall quantities, a crucible is placed horizontally if a furnace, 
fo that its rim applies to the opening of the furnace to which 


itis luted with clay. Antimony is put into the crucible, and © 


the fire raifed fufficiently to melt it, ahd caufe it to emit fumés, 
The fmoke being received in a fecond crucible applied to the 
firft, becomes condenfed in very flender,. white, and brilliant 
needles, which appear to be quadrangular prifms. _ 

The. white and fublimated oxyd of antimony are not only 


fufceptible of volatization at the time of the deflagration, or 


burning of the femi-metal, but fublime alone if again urged 
by a ftrong heat. This oxyd may likewife be melted into an 
orange-coloured glafs, paler and more tranfparent than is made 
with the grey oxyd and fulphure of antimony. ‘It is likewife 
much lefs fufible. Antimony is not altered. by the action of 
combuftible matters, but the oxyds of antimony are deeompof- 
ed by fubftances of this nature, and refume the metallic frate. 
As thefe oxyds are highly oxydated, and charged with a large 
proportion of oxygen, they very difficultly affume the metallic 


ftate; and as they are likewife very volatile, they cannot be . 


reduced but in clofe veffels. It appears that the white fubli- 
mated oxyd is foluble in water, and poffeffes certain faline cha- 
racters. | Rouelle is the firft who made this obfervation, with 
regard to flowers of antimony; and as feveral.other metallic 
oxyds, and, in particular, thofe of arfenié, molybdenay and 
tungften, become faline and acid when they are faturated with 


oxygen, it may probably be hereafter difcovéred that the neil 


of antimony poflefies the fame property... 
- Antimony is fcarcely at all changed by expofure to air, it 


being only obferved that its {urface becomes tarnifhed.. It is | 


not foluble in water, though feveral phyficians have fufpeéted 
that it communicates an evident emetic quality 1 to that fluid. 
The white oxyd of antimony, diflolved in water, communicates 


an emetic property ; this action of the oxyd of antimony, 1 tos 


gether with its folubility in water, and its volatility, flows, ‘a3 
we have juft obferved, a fort of analogy between it and the 
oxyd of arfenic. Many mineralogifts have hence fuppofed 
that the ore of antimony is névet free from arfenic j andvit. is 
eertain, that this ore in powder, thrown on hot coals, as well 
a3 the metal, emits an odour fenfibly arfenical ; and that wher 
thé operator has’ been expofed during a certain time to this 
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vapour, he ‘experiences its cathartic effects, and other {ymptoms 
of being flightly poifoned, | as I apo jc cna canein- times obe 
ferved i in my laboratory.» hee: Say Nal 
Earthy: fubftances have no’ aétion on wha Its inv 
enters, without: difficulty into the compofition of glaffes, and 
gives them an pi iat ania that” De — hya- 
cinth. | : i ohare 
The snide of the faling-terreftrial Fatiadioes and aenuiihun 
antimony, is not known; but the ation of niet on — femi- 
metal has been n more el attenided” to. a Rae cia ty a) are 
former i is kets fate and the quires il pyc pra er 
portion of fulphureous gas is exhaled, and towards the end a 
{mall quantity of fulphur fublimes. The mafs remaining after 
the decompofition of the acid, confifts of much metallic oxyd, 
and a fmall proportion of metal, combined with the acid in the 
ftate of falphat of antimony. ‘The faline part may be feparat- 
ed by; means of diftilled water. This falt, when brought to a 
dry ftate by evaporation, is very deliquefcent, and cannot be 
made to afford cryftals. Fire eafily decompofes it; pure wa- 
ter, the” falino-terreftrial fubftances, and alkalis, likewife fe- 
parate thefe principles. The oxyd of antimony formed by the 
’ folution and precipitation from the tail ni is very dif- 
ficu It of reduétion. : iy 
he nitric acid brifkly attacks antimony, oxydating a great — 
part, and diffolving: the reft. -This folution may be well made 
in the cold. The falt which is produced, being feparated from. 
the oxydated part by lixiviation, affords an antimonial nitrat, 
which is very deliquefcent, decompofable by fire, and by the 
fame intermediums as the fulphat of this metal. The oxyd of 
‘antimony, formed by. the nitric acid, is very white, and is, at 
the fame time, ei ee ese on osu of chong 


ta ge 


SAB i taste acid appears to aa with more difficulty ‘On ane 
timony than the other acids; it however diffolves it by the 
help of. a. ‘long digeftion, and oxydates it lefs than either the 
isipharie or nitric acid. T have obferved, that when this acid 

1s left for a long time on antimony in powder, it a&s flowly, 
ea itroeed a confiderable quantity. The antimonial muriat, 
which is obtained in fmall needles. by a ftrong “evaporation, is 
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very deliquefcent, melts in the fire, is ‘volatilized, and is des 
compofed. by diftilled water, like the fublimed muriat of anti- 
mony, named butter of antimony, from which it does not feem 
greatly to differ. Monnet, who has well defcribed this combi- 
nation, as effeGted by a confiderable heat, obferves, that the 
combination: made with an. oxyd of antimony, differs greatly 
from that which is prepared with the metal, in its fixity and 
manner of eryftallizing i in lamine, like fulphat of lime and bo- 
racic acid. This falt is befides decompofable by water... We 
have had occafion to obferve, that in the folutions of the anti- 
mony by the muriatic acid, or by means of diftillation, there 
is always a faline portion which does not rife by the action of 
fire, and refembles that which Monnet makes mention of. 
This depends on its having been ftrongly oxydated by the 
acid. ‘The fame obfervation applies equally to almoft all me- 
tallic folutions which exift in different flates, accordingly as 
they contain metals more or lefs burnt. or oxygenated. Berg. 
man affirms, that the muriatic acid-has a ftronger affinity with 
antimony than the other acids have. ‘The oxygenated muriatic 
acid oxydates antimony with the greateft facility. . Weltrumb 
has difcovered that antimony in powder, when thrown into 
oxygenated muriatic senient ‘gas, babe sada with a white and 
wetipobriliand Hams st ithy Wi a? ace fale: 

Aqua regia, or the nitro-muriatic ‘seid dicate’ degen 
more readily than either-of the acids which compofe it.. The 
activity of the muriatic acid is increafed, on account of its. 
union with the. oxygen feparated from the nitric acid. | Nitro- 
muriat of antimony is very deliquefcent, and may be decom~ 
ni like the other faline combinations. of. this metal*, = |. 

» Sulphure of antimony, or the natural combination of falphur 
with the metal, is in general more foluble, and is lefs oxydat- 
ed by acids than the metal itfelf.. It feems as if the fulphur 
partly defended the antimony from the action of thefe faline, 
fubftances. Nitro-muriatic acid has a moderate action on-this 
mineral, It is a very good. menftruum. for. feparating the ful-.- 
phur, which precipitates under the form of a white. powder. 
Baumé direéts that agua regia, compofed of four parts of nitric, 
and one of muriatic a¢id, fhould be employed in this. operation 5° 
tee he has-not cao: the we of f thefe erideie oe 
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the fulphur remains on the filter. The weight of this fhows. 
the refpective quantities of, fulphur and antimony. contained in 
the ore. It mutt, however, be obferved, that the fulphur, 
thus feparated, is always mixed with a fmall quantity. of the 
oxyd. of antimony ; fo that this experiment cannot be efteemed 
as very exadt, unlefs the portion of oxyd, mixed with, the fule 
phur, be previoufly feparated by means of acids. 

A {mall portion of kermes is formed by the folutiou of ful- 
phure. of. antimony in muriatic acid, which. proves that the wae 
ter has been decompofed. | Ao kskae he 

This metal decompofes many pe fairs, Monnet, in his \ 
hil on the Solution of Metals, has defcribed an operation, 
by which he thows that antimony decompofes fulphat of pot- 
afh. He melted in a crucible a mixture of one ounce of this. 
falt, and half an ounce of the metal. A yellow, vitriform, 
exceedingly cauftic mafs was produced, which was found to be 
an antimoniated fulphure of potafh. This mafs, being wafhed 
with hot water, afforded, by cooling, a reddifh fulphurated 
oxyd of antimony, or true kermes, It) will eafily be underftood, 
that, according to the new doétrine, the femi-metal feizes the 
oxygen of the fulphuric acid, which laft, by that means, is 
converted into fulphur... A feries of experiments, which I 
have made on ' this fubje&t, have convinced me, that many me- 
tallic fubftances are capable of decompofing fulphuric falts, in, 
the fame manner as I {hall fhow in the following chapters. 

Nitrat of potath is decompofed very readily by antimony:: 
When: equal parts of this. metal and of nitre in powder are | 
thrown by {mall portions at a time into a red hot crucible, a 
{trong detonation takes place, and the metal is burned by. the 
affiftance of the oxygen afforded by the nitre. After this ope- 
ration, | the crucible is found to contain the fixed alkali or. bafe 
of the nitre, and the antimony in the ftate of a white. oxyd. 
This oxyd is called diaphoretic antimony 3 we call it oxy of antia 
mony by aitre. Antimony is not ufually: employed in this ope= 
ration, but. the native fulphure of antimony, or its ore; im 
which cafe, : 2, larger quantity, of nitre is required to be added 5 
as for example, \three parts to one of this: mineral, in, order, 
that not only: the metal. may! be. burned, but. likewife, all. the, 
fulphur to, which it is united... . The reafon. why the ore is 
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preferred in this procefs is, that the fulphur renders the deto- 
nation of the nitre more rapid, and Bagels facilitates the 
eombuftion of the antimony. | . 
The matter that remains in the eetichinie after the detonation, 
is compofed of the oxyd of antimony, united partly to the fixs 
ed alkali of the nitre, and partly to a portion of the nitre which 
efcaped the detonation. ‘It likewife contains a {mall quantity 
of fulphat of potath, formed by the acid of the fulphur, and 
the fixed alkali of the nitre.. This compound is called the 
folvent of Rotrou, or unwafbed diaphoretic antimony. The matter 
being thrown into hot water, the faline. part is diffolved, and 
the metallic oxyd remains fufpended. The water is poured off 
before fubfidence, and the white and fixed oxyd is then fuf- 
fered to fall down ; this is called wa/hed diaphoretic antimony.» It . 
muft be carefully dried, and then moulded into little {quare 
pieces. The-water, which floats above, holds in folution the 
faline matters which were contained in the mixture, and alfo a 
portion of the metallic oxyd, almoft acidified, united to the alkali R 
of nitre. This kind of antimoniat of potath is fufceptible of cry 
_ ftallization, according toBerthollet. Acids decompofe it, and pres 
cipitate an oxyd of antimony, called ceru/s of antimony, or.the ma- 
teria perlata of Kerkringinus. The liquor which remains after the 
precipitation contains a {mall quantity of nitre which had efcap- 
ed the detonation, a {mall quantity of fi ulphat of potath produced 
during the detonation, and the neutral falt formed by the union 
ef the acid to the alkali, which holds the metallic oxyd in folu- 
tion. Though the laft falt varies according to the acid made 
ufe of, it is very improperly called antimoniated mitre of Stahl. 
This, falt in general is not nitre, becaufe the fulphuric or mu- 
riatic acids are ufually applied to precipitate the oxyd of anti~ 
mony ; and when the precipitation is well made, no part of the 
oxyd remains in the falt. ! f 
The oxyds of antimony obtained by nitre may be mead In- 
to glafs, as well as all the other oxyds of this metal ; but as 
they are ina very perfect ftate of oxydation, they cannot be 
fufed without confiderable difficulty. For~the fame reafon, 
they. are not eafily reduced into metal. They feem to be more’ 
difficult of reduétion than even the oxyd of antimony, made 


sical ave 
by the fire and fublimated. It i8 not yet known whether they 
be lefs foluble in water and in the acids. 

Antimony appears capable of decompofing mutiat of foda; 
for if a mixture of thefe two fubftances be heated ia d fetort, 
fablimated muriat of antimény paffes ovér into the receiver, 
aécording to the obfervation of Montiet. This chemift has not 
defcribed the refidue of thé opération: _ 

This metal does not readily dckoripole itiutidt of atimoniac; 
according to Bucquet, and the butter, or fublimated muriat of 
antimony, is not obtained in this procefs; as Juncker affirms: 

~All combuttible matters a& more or léfs on antimhony. Hy- 
drogen gas alters its furface, and gives it a darker tolout: It. 
atts in a much more emitaridus thanner on its folutions. [I 
have caufed this gas, obtained from irdn by diluted fulphutie 
acid, pafs through a folution of antimony iti nitto-muriatic 
acid. The latter immediately became turbid, anid depofited a 
yellow orange coloured matter, fimilar to the golden filphur; 
but never refembling true kermes, The oxyds of white anti- 
mony, whether dry or mioiftened with water, being expofed in 
the fame manner to the hydrogen gas, did not appear to be at 
all changed. 

Sulphur combines very teadily with antimony, “ind forms 
an artificial ore, perfeétly fimilat to native fulphute of anti 
mony. To obtain this combination, equal parts of fulphur and 
of the antimony are to be quickly melted in a crucible: A’ 
mineral in the form of needles of a dark grey is produced; 
which never contains fo much as the half of its weight of ful- 
- phur, unlefs one part and a half of the latter fubftancé be ufed 
with one part only of the metal. I have likewife obferved, 
that one ounce of the antimony melted in a retort, with one 
éunce of fulphur, produced ten drachms of fulphure of anti« 
mony, which confequently did not contain more than two 
drachms of fulphur; and that the feft of this combuftible 
matter, {welling up by the fufion, pafled into thé reeeivet. 
No more than one part of fulphur, therefore, is “required to 
give the charatters of ote to four parts of the antimiony ; and 
hence we may obferve, how neceflary it is to make an aflay 
of antimony before it is ufed for tnedital ‘purpofes, in order 
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that the effe& of different {ubflances combined rath his ; metal, 


‘may be properly eftimated.__ nae 

_ Alkaline fulphures, or, livers ey fidpbur, eek <iffolve 
antimony, and form a: yellowith mafs, fr rom which antimoniat. 
ed fulphur .may_ be. precipitated . by. any yd which gives it, 
immediately. an orange colour. Hepatic, or ful lphurated hydro-. 


gen gas, aéts on the folutions of this metal sblolnnely. in the. 


fame manner as the hydrogen gas, ianiare teats pele Faumaabaae s 
Antimony unites with arfenic and. with bifimath, » Bane 
alloys have not, yet | been carefully examined. " Lamesiiees 


Such are the principal properties. of this. meek, “tis lik like- 
wile neceflary. to confider its ore, which i is improperly called 
_ antimony. As this mineral i 1s ‘ufed i in the preparation of a great 
number of important remedies, it follows: of courfe, that its: 
properties. are much. better known. than. thofe ¢ of the n metal. 
it contains. The labours of the alchemitts, with, this mineral, 


rd * 


have multiplied. our knowledge concernin ng it, and, n0 fub oitance. 
has afforded materials, for a greater. number. A oh experiments) 
than fulphure, of ‘antimony: . We. have. already. feen, that by. 
means. of. heat, a portion , of the. falphur, may be. feparated;. 
that a grey oxyd refults from this operation, which may, be. 
melted into glafs, or liver. of antimony, accordingly. as its  calci- 
nation has been more or lefs. perfealy performed, , ‘That - ‘nitre,. 
at the fame time.that it. burns, the fulphur, likewife oxydates 
this elie matter. But roafting, and. combuiftion by. the ad- 
dition of nitre,. are not the only means, of. feparating the ; ful 
phur from. antimony. ‘This may | be done by. prefenting, to ie 
mineral a body which has a ftronger, affinity with. either of. its 
component parts, than that part has to. the DEBOE A nak ai 1 id 

_ We. have, an inftance. of this kind of, decompofition, i in “abs 
plying acids to crude fulphure of. antimony. ‘Thefe falts, and 
efpecially nitro-muriatic. avid, diflolye, the. metal, and feparate, 
the fulphur, which then. floats, above. The metal | appears t to be 
more eafily. and completely diffolved: when in fulphure of ante 
“mony, th than when it is pure, as has been before remarked. Tron, 
amd fome other metallic fubftances, cent the silted of i ith 
Sgipbur.. wrens et ak sl wrdBheodee’ o Ay terse 
- Nitre is employed w be hdgeut in se slabs: hoes Satistilte 
of antimony, many valuable medicines. We have already 
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feen, that/when one part of this ore, is detonated with three 
parts of nitre, the fulphur and the metal are burned, and the 
refidue is an metallic oxyd of antimony almoft. acidified, 
mixed with alkali. If equal parts of nitre and fulphure of an, 
ed be detonated together, the detonation is of courfé weak- 
er. For this reafon it is neceflary to throw the mixture by 
dealin a red hot crucible ; whereas the other propor- 
_tion ufed in the making of the white oxyd, or diaphoretic an- 
tzmony, need only be once fet on fire, when it continues:.to, de- 
tonate till it 1s entirely reduced to a white mafs. When the 
detonation of the antimony and nitre, mixed’ in equal {parts, 1s 
finifhed, the fire is increafed fo as to melt the whole; and in+ 
ftead of a diaphoretic antimony, a brown opaque brilliant brittle 
mafs 1s found in thecrucible, which is glafs of antimony co-« 
vered with feoria; In this operation the nitre is not fufficient 
in quantity to burn all the fulphur; the remainder therefore 
holds,an oxyd of antimony in folution. When the mixture is 
not heated fufficiently to -melt: it, nothing is obtained but a 
vitreous {eoria; to which the name of fale liver of antimony of 
Rulland is given. , This matter reduced into powder, and wath- 
ed with water, forms crocus metallarum; which is merely oxyd 
of vitreous’antimony pulverized and: feparated from the faline 
matters produced by the detonation of the nitre, 99 s0 ). 
There are two other, preparations analogous to: the: foregon 
ing, which are true glafles of fulphurated antimony; the one 
is the ruby of antimony, or magnefa cpalina, made by, melting 
together equal parts of decrepitated muriat of foda, nitre, and 
fulphure of antimony. This fufion, which takes, place» with- 
eut detonation, affords a vitreous mafs of a brown colour, very 
brilliant, and covered: with white fcorie. : The other,: impro- 
perly called the medical regulus, is prepared by:fufing a mixture 
of fifteen ounces of fulphure ofyantimony, twelve ounces of 
decrepitated muriat of foda, and thtee ounces of tartar... The 
refult is a black, fhining very opaque denfe glafs, not at all 
metallic in its appearance. el two compounds, which dif. 
fer from the true /iver of antimony in certain extrancous _ pro-" 
; perties, doubtlefs owe this difference to the marine falt which 
enters into their preparation, and. whofe effec. on the mineral 
has not yet been afcertained. pk 
. 's ij 
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When antimony is required to be prepared from its ore in 
the fmall way in laboratories, no more nitre fhould be made 
ufe of than is neceflary to burn the fulphur, and a fubftance 
capable of affifting in the reduétion of that part of the metal 
which has been oxydated during this procefs muft be added. 
With this intention, eight ounces of fulphure of antimony in 
powder, fix ounces. of tartar, and three of nitre, are taken. 
Thefe are mixed-very accurately, and thrown by {poonfuls in- 
to ared hot crucible. The nitre detonates with the tartar 
and the fulphure of antimony,; black flux is formed, and the 
antimony melts and flows to the bottom. When the matter is 
well melted, it is to be poured into an iron cone, greafed and 
made hot. The cone muft be ftruck feveral times during the 
pouring of the mixture; after which, the whole being fuffered 
to cool, the regulus.of antimony is found at the bottom. . The 
metal is covered with black and reddifh feorie, which rapidly 
attraét the humidity of the air.. When the regw/us is pure, its 
upper furface is convex, and prefents the regular figure of a 
ftar, which the exalted imagination of the alchemifts led them 
to attribute to various caufes. But it depends fimply on the 
manner of cryftallization of the metal during its cooling. The 
cooling begins at the fides, and the fluid matter being prefled 
out from the centre towards the circ umference, » produces this 
appearance, which takes place only when the mafs of antimony 
is {mall ; for in the large mafles of this metal,’ the undulatioi 
of the fluid matter refpects feveral centers, and initead of a ftar, 
it is found marked with impreflions in the form of leaves of 
fern, whicher yftallizes under different angles.. Reaumur has 
fhown, that’a fudden cooling prevents this kind of cryftalliza- 
tion in the-form of a ftar; and that if one fide of the cone be 
quickly cooled, no more than half a ftar will be feen*. The 
quantity of metal obtained by this procefs, does not-amount to. 
the half of the fulphure of antimony made ufe-of, though this 
pei ‘siaia contains more Tegulus of casa than ahaha 


A + Thete is s doubtless r Relations ete the manner in. which metallic deca L 
ccryftallize at their furface, and the form which they affeét, when by: careful ceol- 
ihg, and a feparation of the fluid portion, they are difpofed in fingle cryftals. ‘The 
Abbé Mongez is bufied in. inquiring into this relation in his inte ches on ones cry~ 
fallization ef anctalsF, | 4 
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This is eaufea yy @ portion of the metal rigesvemen'5 with! the 
faline matters which form the fcoria, 

The fcoriz, which flow above the anitiitiony pereren by 

this procefs, are of a very compound nature. They contain 
‘the fixed alkali of the nitre, and of the tartar united to the 
fulphur of the antimony, and in the ftate of an alkaline ful- 
phure or Aepar. This fulphure holds a portion of the oxyd of 
antimony.in folution, and is befides mixed with 2 {mall quan- 
tity of fulphat of potath, formed by the fulphuric. acid produ- 
ced in the comhuftion of the fulphur, and united: to. a portion 
of the alkali of the nitre.. Befides which, they cqntain a coaly 
matter afforded by the tartar. Ifthefe fcorie be boiled in @ 
large quantity of water, and the’ hot liquor be filtered, the 
coaly portion remains on the filter, and the liquid, which is 
clear while it continues hot, becomes troubled by cooling, and 
depofits a reddifh matter, which has been hitherto confidered 
as an antimoniated fulphure of potafh. The precipitate is call- 
ed Lermes mineral by the dry way. When the liquid affords no 
more, it may be evaporated, and a matter lefs coloured than 
the kermes is obtained, or true antimoniated fulphure of pot- 
afh. It likewife affords fulphat of potath. . If, inftead of eva- 
porating the liquid, any acid be poured in, 2 yellow orange 
precipitate of fulphurated oxyd of antimony, called the golden 
fulphur of antimony, is produced, which does not appear to diy 
fer much from the kermes. 

If fulphure of antimony, ssjeheera into foal pieces, tue boiled 
for a fhort time in water charged with carbonat of potafh or 
of foda, thefe alkalis diffolve the fulphur of the antimony, and 
form an alkaline fulphure, which holds a part of the oxyd of 
antimony in folution. This boiling liquor being filtered, and 
fuffered to'cool, the portion of red fulphurated oxyd of anti- 
mony or ermes which it contains precipitates ; and the cold li- 
quor being filtered, the orange coloured fulphurated oxyd of 
antimony may be precipitated anew by means of acids. If an 
alkaline lixivium be boiled again on the refidue of the anti- 
mony, more kermes may be obtained, but this kermes is _paler 
than the foregoing ; ; and the oftener the operation is repeated, 
the lefs true hermes is afforded. The alkali appears to diffolve 
more fulphur than oxyd of antimony, and the’ mineral fhould 
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not be boiled more than ‘once or twice. This @peration is call- 
ed in general the preparation of kermer by the humid way,” 
‘The name of termes was given ‘to this preparation by a 
Chartreux friar named Simon, doubtlefs‘on account of ‘its co- 
lour, which refembles that of the animal called kermes*; 
which is employed in dying. Ketmes mineral has likewife 
been called Pevdre des Chartreux, becaufe it was firft prepared 
by perfons of that religious order. The difcovery of ‘this me- 
dicine is die ‘to Glauber, who prepared it with fulphure of an- 
timony, and a folution of nitre fixed by coal ; ‘but he has dé- 
fcribed his ‘procéfs in an unintelligible manner, and ‘almoft ‘en- 
tirely under alcherniftical emblems.‘ Lemery, ‘whe laboured 
much with antimony, and who has given us a preparation ane- 
logous to hermes, undet another name, may be tegarded as the 
true inventor. This remedy, however, was offered to the pub- 
lic a5 an entirely new invention many years ‘after the publica. 
tion of the works of that chemift, and, in fa, owes its cele- 
brity to the fingular cures effetted by means of it ia the hands. 
of brother Simon. This ‘friar had the compofition from a fur- © 
‘geoh named La Ligerie;“who' was not himfelf the inventor. 
This laft affirmed that he recéived it from Chaftenay, lieute- 
nant in the army at Landau; to whom it had been communi« 
cated by an apothecary, who ‘pretended to be adifciple of Glau- 
ber.  ‘Dodart, then ‘fic phyfician ‘to the king, applied to La 
Ligerie to publifh the receipt of kermes, ‘which he accordingly 
did in the year-1720. Lemery the ‘younger claimed the dif- 
covery in the’name of his father in the Memoirs ‘of ‘the Aca 
demy, and with great juftice):as molt ehemifts Mill make ufe 
of the’ procefs invented by him for the ee of seni re- 
medy. . 
eb sone deforibed “ee La bigerie ies in belting = 


He The animal ih ot fearlct grain, ufed in dying, is ; the {kin of a female infeet, 
which fixes on the holm ‘orilex, and ‘becomes extended by degrees in the ‘manner 
of a fmall cap or button; it has Joft:the form of rings, by which thefe animalsiate ~ 
known: it is beneath this cap that the eggs it contains are enclofed... The infects 
pierce the fhell, and iffue out, and the females, not having wings, fix and die ‘on 
the leaves of the tree, after having been fecundated by the males, who have wings. 
Cochineal is another fpeties of infe& fimilar to this, as we fhall thow' i in ‘ote vac- 
count of the animal kingdom wo Fourcrays - : 
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| » pint of rain water, with four ownces’ of the Tiquer 
of nitre fixed by ehareoel, anda pound of falphure: ‘Of anti- 
token into fmall pieces. The boiling liquor is filtered, 
‘and the fame ore is again boiled with three ounces of freth lixi- 
vinm diluted in a pint of 1 rain water.” oLattly, The fecond refi- 
due is boiled a thitd time with the’ preceding lixivitim’;. two 
‘ounces of liquor of fixed nitre, and a pint of rain water being 
added. Itis then filtered, and the ferimes’ fuffered’ to fettle, 
which being wathed ‘ill it is infipid, is then dried ; and, ‘Taftly, 
after {pirit of wine has been burned ipon it, it is reduced to 
powder. This procefs is 'very'long, and affords ‘but a {mall 
quantity of dermes, not more than two or thrée ‘drachiis from 
@ pound of fulphure of antimony. Tt is, moreover, very! ‘trou- — 
blefome, on account of the long ebullition, ‘ahd the evaporation 
ofthe water. Laftly, It oecafions a lofs of more than ‘three 
‘quarters of the ore of antimony, ‘on account 6f the {mall: quan 
tity of alkali employed'in proportion to that of the minéra Tei 
'» Baumé, who adopted the procefs of Lemery, gives tw eae 
‘thods for the eafy preparation of a large quantity of ‘the fed 
falphurated oxyd of antimony or Rerimes ina fhort: ‘time ; ‘the 
‘one by the: dry, and the other by the humid:way. Accofditig 
to the firft method, one pound of fulphure of : antimon iy is melt 
edia a crucible, together with two pounds of very pure falt of 
‘tartar, and one ounce of falphury: the whole ‘being previoufly 
well pulverized. This melted rixtute is poured out into ‘an 
iron mortar, is’ ‘pulverized grofsly when cold, and is ‘then boil- 
ed in a fufficient’ quantity: of water. | The liquor being filreréd 
through paper, ‘affordsa hermes of ‘a red brown in cooling, 
which, being firft wathed with ‘cold, ‘and afterwards with boil- 
ing water, till it is deprived of all {aline’ matter, is alt ‘pul- 
-verized, and paffed through a fine fieve. 4 Je gas 
© "To prepare the dermes by the humid’ ‘way, sana: ‘to the 
fatne*chemift, a lixivium of five or fix pounds of cauftic ‘fixed 
alkali‘ig boiled with fifteen or twenty pounds of river’ water. 
Four or five ounces of fulphure of antimony, previoully levi- 
‘gated, is thrown intd this boiling li iquor, and the mixture be- 
ang “Well agitated, ‘and fuffered'to boil for a very {hort time, “is 
“poured on’ ‘the filter. ° This: liquor ‘depofits much hermes: during 
Sts cooling, which» Bt he wathed in the fame manner ‘as ‘the 
9 ily 
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Eermes produced by fufion. According to Baumé, this laft pror 
cefs. affords. twelve or thirteen ounces from a- pound of antic 
mony, and. he. affures us s that the: ima, kermes are perfelly. fir 
mijar, ie ie Shay ia is oh Se eee. Or vet em men i) 5 
_ The sii a i suamail ie ak the. attanahan lea rites are 
not yet perfealy known, notwithftanding the labours of many 
celebrated chemifts. .I is generally thonght. that the alkali 
diffolves the fulphur of the ore; and that the fulphure it forms 
diffolves the antimony. . This metal, however, is not totally 
diffolved, .fince in the procefs of Lemery by the humid way, 2 
grey powder is precipitated during the .ebullition, which may 
be melted without addition into true antimony. . The precipi- 
tation of the kermes by the cooling of the lixivium, which, is 
at firt reddith and tran{parent, but lofes its colour. in_propor- 
tion as the kermes is depofited, is a phenomenon {till more fin- 
gular. This compound 1s by others thought to be a kind of 
antimony, with an over dofe of. fulphur, and foluble in the hot 
alkaline lixivium. In fatt, if the alkaline lixivium be heated 
on a.certain quantity of kermes ready prepared, a complete 
folution will take place.. The lixivium, which has depofited 
kermes by cooling, till contains. antimoniated fulphure of pot- 
ath; by the addition of an acid, an orange coloured matter is 
thrown. down, called golden ulpbur of antimony, which 1s much 
‘more emetic than the kermes, and is fuppofed to contain a lefs 
proportion of fulphur, and more of the metallic oxyd.. . 
Geoffroy, who communicated to the Academy, . in the: years 
4734 and 1735, feyeral memoirs concerning the kermes mine- 
ral, made a great number of experiments with the intention of 
analyzing it. The attion of acids is efteemed the moft effica- 
‘cious means that can. be employed for. that purpofe. It is 
thought that thefe {alts diffolve the metal, and leaye the ful- 
phur.difengaged, and that the refpective quantities of thefetwe 
fubftances can be thence. eftimated. One drachm | of kermes, 
according to Geoffroy, contains fixteen or feventeen grains of 
the metal, thirteen or fourteen grains of fixed alkali, and forty 
or forty-one grains of fulphur.. Many chemifts at prefent 
think that the kermes does not contain an atom of alkali. 
Baumé affirms, that this falt is not one of its conftituent prin- 
-Giples, and that it may be entirely deprived of it by Simple 
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wafhing in a large quantity of boiling water.  Deyeux, who 
has likewife made experiments on this fubftance, is of the fame 
opinion. » I have had occafion to make the. fame obfervation i in 
a feries of experiments made in conjun¢tion with the La. Roche- | 
foucault.. But the moft important cireumftance. relative to thé 
kermes is, that it appears'to be a very different. fubftance,, ace 
cording to the feveral circumftances attending. its preparation. 
It contains fulphur and metal in various proportions; and there 
is reafon to apprehend that its effects. muft vary exceedingly, 
according as the proportion of thefe. fubftances differ. . In ge- 
neral, it feems that the ftate of the fulphure of. antimony, the 
variety of the proportions of its component: parts, its. greater 
or lefs divifion, the more or lefs cauftic ftate of the alkali and 
its quantity, the quantity of the water, the time of ebullition, 
and many, other analogous circumitances, occafion. fingular.va- 
riations in the nature of kermes. In order,that it may be the 
fame in all cafes, it ought to be prepared. with fubftances. al- 
ways of the fame quality, and in circumftances perfe€tly fimi- 
lar. . Without entering into any very. long details. concerning 
the phenomena the kermes has prefented, when treated by 2 
_ great number of intermedia, I fhall only add, firft, That. cauftic” 
alkalis greatly alter it, and diffolve it €ven, in. the, cold. Se! 
condly, That acids a&t with very | different degrees. of force on’ 
this fubftance, and that it is exceedingly difficult to determine 
with accuracy, by means. of acids, the quantity, and the: ftate. 
of the metal or of the fulphur which enter into its compofition, 
becaufe the fulphur which is feparated hint retains a certain! 
quantity of the oxyd of antimony. | riot al? 
Cauttic alkalis a& much more flrongly on Gslniude of anti- 
mony than mild alkalis, and produce a much greater quantity 
of kermes of a deep colour... Lime, or lime-water, digefted on 
antimony in powder, affords, even without heat, in a certain - 
number of days, a kind of kermes, or golden fulphur, of a 
beautiful red colour. Ammoniac alters it in the fame manner. 
When muriat of ammoniac is diftilled with fulphure of anti- 
mony, a pulverulent fublimate of a purple colour is obtained, 
which appears to bea sisi of antimoniated fulphure with bafe 
! of ammoniac. —s_ 
Fo conclude the hitory of the Hoe ape of falnlease, of 


‘ame oe me peer a ‘filvery? pesca 
with this ore, unite with the fulphur, and leave the antimony. 
Iron and copper produce the fame ffedt, provided they be firft 
reduced to filings, or very {mall parts, and be p evioufly 

red hot” defore the fulphiite’ of antimony is added. ‘The ming 
ral accelerates the fulion of thefe metals, and the brittle metal 
is Teparated. The ‘metal obtained by thefe proceffes is not 
pute) ‘but ‘retaing a’ portion of the metallic fubftance made ufe 
of to'feparate the fulphur!”” Its colour and appearance always 
indicate its ‘impurity ; ; it is diftinguithed according to the names 
of the metals to which it ‘is united. miamenp wel ee aeRrpON 
si ‘Abtimény is emp mployed in many atts, and: efpecially by the 
type makers. “Tt was formerly” ufed as a purge. Wine or 
water was ‘poured into veflels made of this metal, and’ fuffer- 
ed'to fand for the fpace of a night, and the follewing day the 
liquor was drank : but as ‘variations of the temperature of the 
placé it’ whi ch’ this operation was made, and of the acidity of 
the ‘Wirte made ufe of, muft have neceflarily produced differ~ 
ehites in the ‘quantity of metal taken ‘up; it is with juftice that 
this thedicine was ‘abandoned, as not ‘being to be depended on. 
For fimilar reafons, the perpetual pills, or {mall balls of this 
metal, ‘which were fwillowed | as ‘purges, have been renounced. 
The ‘ftate of the digettive j juices, ‘the nature of the muens in 4 
the firft paffages, and the fenfibility of different individuals, 
muft ne rendered their St ees in, Send often dan- 
gerous. | REO OH) Oe ERA BOI “set 4) ig. m Bes wore Tas t hy Se / 
Crude ralptré of antimony, Raut folvent, aya of anti. 
mony, called diaphoretic, kermes mineral; and the golden ful- 
phur, ate the only antimonial medicines ‘at prefent fea. 
Sulphure of antimony is employed as a fudorific in cutaneous 
sordlie! rebss ‘fafpended i in a linen’ bag in the veflels in which 


bin ptifans appropriated tor'thefe’ pase saree Lirbicapace: 3 but 
Wothte sng +a ts ; MELE 


4 Bs i eee vn, 


ts a ESF bebe i ip Cea Co ia aT rs ae 
* 1 


_ * Many other antimonial “rary pet are in common wre i in Day Fo Which 
fee the Difpenfatery! | THis EEA OLS F Fin a gi Ditiad ‘ Mer iP rot Coes men ; 
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nely levigated, and made up into pills for the fam 

othe ofolvent’“of Rotrow, vor thé alkaline oxyd'of “ant ‘ on 
is greatly recommended ‘in. lymphatic di ed 
the congelation of that liquid, as in féefophatons' uffections, 
eopnedse ete 18 rat aon eee ng 


‘They SGrBa eres eainecks: arene ss hsp id 
out any virtue whatfoever. We cannot, however,’ forbeat 
_ obferving, ‘that’ this Oxyd,’ in which Rowelle the younger has 
obférved a remarkable degree of folubility, may produce finga- 
lat effeéts in confequenée of this * “property.” Tt is likewife cer- 
tain, that ag the’ ation of ‘the gafttic and inteftinal juices on 
metallic oxyds ate not known, ‘it cannot’ therefore be deter- 
mined whether @ fubitance infolable ‘and ‘infipid to all appears 
ancé‘has any virtue or no: ‘Obfervation, however) teaches ds, 
that this medicine produces but flight effe@s in eruptions, and 
in the moft obftinate diforders of the kin, though ‘employed 
for along time. The unwafhed diaphoretic antimony, or fol- 
ven t of Rotrou, » which is much more atti aftive than the before- 
mentioned } preparation, by reafon of the alkali it. contains, 
deferve to be preferred: In thefe affe€tions a-medicine, called 
Poudre de Chevalleray, is ufed. It is diaphoretic antimony, cal- 
cined feven times fucceflively during the fpace’of two hours, 
with freth nitre each time, and lixiviated after each operation. 
It does not fenfibly differ from the walhed diaphoretic antimony, 
’ becaufe the metal, once weil oxydated, as it is when detonated 
with three times its weight of nitre, ‘cannot be farther’ oxydat- 
ed, and for that reafon in this preparation 1 no fucceeding deto- 
nation takes place. The prefent medicine is. obicancal to >be 
abfolutely ineffeCtual when deprived of the alkali) 6) 0 06> 

Pes p mineral i is one of the moft, valuable peenenine: re- 
medies we are in pofleffion of; it is attenuating, and is employ- 
geen 8 seria fuceefs in pituitous: affeftions of the fto- 
mach, She lungs, the asa) aie and even the ‘urinary pallage. 
Tt is mot « comm no ufed in diforders. “oF the breaft to allift. ex- 
pectoration. Tt ought “not, however,. to. be adminiftered, till 
after the: inflammation ‘is ‘abated. It has likewife great fuceets 
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when given in repeated {mall dofes in catarrhs of the breatt, 
the humid afthma, maladies. of the fkin,. glandular {wellings, 
&c. It is adminiftered in a dofe from half a grain to two or 
three grains in proper liquids, or made up in pills. It fome- 
times caufes vomiting, and Nan frequentay aéts as a fudorific 
oradiuretic. 9 1d ae ee bit eer ad 

orihe golden Flyin on account of its being a violent eme- 
tic and cathartic, is not much ufed. It was formerly given in 
the fame diforders : as the sensi but its hele Ga are much more 
uncertaine . oy n oa a borne Apt 

-» There are alfo many yother exelent of vinciaestays sidalets 

are ufed in medicine to great advantage ; but as they « are made 

up with vegetable matters, we fhall {peak of them in another | 
part of this work. This metallic fub{tance is one of the moft 
important in the Materia Medica, and phyficians cannot pay 
too great an attention ta its properties... It is one of thofe upon 
which the alchemifts, and even the chemifts, have beftowed 
great labour, which has given rife to the humerous prepara. 
tions above defcribed. Be 
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a Mr acid diffolves only a very fmall quantity of the oxyd of antimony. ’ 
The boracic acid feems likewife to have but a weak affinity for this metal, 
_'The phofphoric acid forms a greafy faline mafs with oxyd of phiteaees 2 ‘This 

greafy mafs is changed into a tranfparent glafs in the fire. 

_Oxalic acid forms with antimony a falt very infoluble in water. ‘This acid dif 
places the fulphuric, nitric, and muriatic b acids; from. their combinations with an- 
timony. 

The acetic acid diffolves oxyd of antimony ; but the ve eal ig forte does 
not cryftallize by evaporation. 

The fuccinic acid diffolves the oxyd of antimony very {paringly. The falt whic 
they form is little known. 

Arfenic acid diffolves antimony by heat with fome difficulty. “The falt which 
they form is decompofed by dilution with water. The precipitate feems to be 2 
combination of the oxyds of the two metals. If arfenic acid be diflilled in the dry 
way with antimony, metallic arfenic and oxyd of antimony sife in fublimation. 
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The citrat and malat of antimony are unknown. 

~ Benzoic acid, diffolves readily the oxyd of aritimony, and forms with it a white 
foliated mafs, which is foluble in water and ek of oe and rs remains ay 
in the atmofphere. | 

Pruffiat of alkali aceiniiaies antimony fom its folutions 5 in n acids of a siniie C0. 
lour. | 

The eaitie acid forms with it a grey-bluith ssheapielte! . | 

The carbonic acid feems to have no direct action either con the metal « or ree 

oxyd of antimony. pena 

‘The fixed alkalis feem to diffolve a 1 little oxyd of antimony in. hs ae" way. 

In the dry they act ftrongly on this oxyd. Ammoniac alfo diffolves the oxyd of 
antimony. 
b Phofphure of antimony is prepared by melting in a covered crucible equal 
parts of the vitreous phofphoric acid and pulverized antimony with 1-16th of char- | 
“coal duft. The mafs formed has a metallic luftre and a foliated fracture. It melts 
in the fire, and burns with a green flame. og combutftion the Bakers oxyd of 
antimony is fublimed. 
Antimony unites by fufion with Wiles and renders it pale and brittle. It may 
be feparated from gold by a violent heat in the form of a white fublimate. Anti- — 
mony precipitates gold from its folution in aqua regia, ‘but it falls along with the 
gold in the flate of an oxyd. 

Platina and antimony combine eafily together: The mixture is hard, brittle, 
and fie grained. It is difficult to free the platina from this metal. again, for it 
becomes infufible in proportion as the antimony is feparated. Platina is precipi- 
tated from aqua regia by antimony, but the antimony falls down along with it in 
the form of an oxyd. 

Silver melts eafily with antimony, and forms with it a very brittle mixture. 
Antimony precipitates filver from nitric’acid. Silver takes fulphur from the ful- 
phure of antimony by fufian. 

Mercury does not amalgamate eafily with antimony. Diftilled with cinnabar, 
the antimony unites with the fulphur, and allows the mercury to pafs over inte 
the receiver. If three parts of antimony, with eight of oxygenated muriat of 
mercury, be diftilled together, the muriat, ufually termed dutter of antimony, paffes 
over into the receiver, and the reduced mercury, with fome antimony, remains in 
the retort, If inftead of the metal, fulphure of antimony be ufed in this precefs, 
cinnabar will be fublimed into the neck of the retort. | 

Lead and antimony form by fufion a-brittle mafs. It isa mixture of this kind 
which is ufed for type making, in the proportion of 80 parts of lead, to from 25 to 
25 of antimony. Lead has the ftrongeft affinity for sku and takes by fufien 
the fulphur from fulphure of antimony. 

Bifmuth and antimony form a brittle mafs. Bifmuth has the ftronger woe 
for acids, and takes fulphur by fufion from the antimonjal fulphure. 

Antimony forms a lead-coloured mixture with esti’ It has a lefs weeny than 
nickel for acids and fulphur. 

Copper becomes pale and brittle by its union with antimony. It precipi- 
tates antimeny from acids, and takes by fufion fulphur from the fulphure of ans 
timony. 

Arfenic forms a beitelé mafs with antimony. The oxyd af arfenic melts with 
it into a flyx. Ba 


Iron melts with antimony into a hard white brittle mafs. The antimony may 
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be feparated from this combination by, fire, or by. folution in aqua regia, and fuble.. - 
quent dilution with, water. Iron having a ftronger affinity for fulphur-than anti- 
mony, is commonly ufed to free it from. that fubftance, 

~ Cobalt and antimony form by fufion a brittle mafs. ‘The Gobi has the ftrong- 
eft, affinity for acids and fulphur.. oy 

Tin melts with antimony into a white brittle mixture. Antimony is ufed.in 

the arts to harden tin, It yields to tin in its affinities for acids and fulphur. 
Zink forms. with antimony. a brittle mafs. In precipitating antimony: from 
agua regia, a portion of the oxyd of zink falls along with it. The zink has am 
inferior affinity for fulphur., See Gren’s Handbuch Spie/ghanm metal 
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Frise is is a brilliant blueith aie ‘Peaeatie fubltence, es 
lized in narrow plates. It has neither tafte 1 nor fmell. ‘Te. t can~ 
not be reduced into powder. like the other metals, but ‘becomes 
flattened under the hammer, and may even be laminated, pro- 
vided it has not previoufly been too much hammered, ‘This 
experiment was ‘made by Sage. ‘When it is required to have 
zink 1 in a ftate of extreme divifion, it mutt be granulated, that 
is to fay, poured melted into cold water, or elfe reduced into 
filings. It has the inconvenience of choking up ‘the files. 
Macquer affirms, that when heated nearly to. melting, it be- 
comes very brittle, and may then be pulverized. This pro- 
perty is very different from that of the metals, which, become 
more ductile by the action of heat, and affords an advantage- 
ous procefs for obtaining zink i in ay ftate of extreme. divifion. 
It may likewife be obtained in this ftate, by triturating it 
while melted, and keeping its particles afunder by continual 
motion, before they take the folid form. by cooling. ‘This o- 
peration muft not be made in an iron mortar, becaufe zink ale 
ways diflolves a portion of this metal; a mortar, and peftle of 
marble muft be ufed. | 

‘Zink lofes about one feventh of its weight by Fev tn in 
water. The particular facets which the pieces of zink. met 
‘with in commerce prefent in their. fra@ure, prove that this 
metal has the property of. cryftallizing i in 2. peculiar. manner, 
Mongez has fucceeded perfe@tly in his attempts. to obtain this 
cryftallization. It is compofed of bundles of {mall quadran- 
gular prifms, difpofed in all dire¢tions, and of a blue change~ 
able colour, if expofed.to air while the metal is {till hot. 

Sage confiders zink as the moft common of all the metals 
after iron. He affirms that he found it in all the martial py- 
rites ; and Grignon affirms that the cadmia fornacum, obtained 
from the earthy ores of i iron, contains much zink. sie 

_ Native Zink 4 13 very rare —moft naturalifts doubt whether it 
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exifts at all;-yet Valmont de Bomare affirms, that he faw in 
the mines of lapis calaminaris, in the duchy of Limbourg, and 
in the mines of Goflar, {pecimens of this in {mall Aexible fibres 
of a greyifh colour, and eafily taking fire. 

This metal is moft commonly found in the ftate of an oxyd. 
It then conftitutes /aprs calaminaris, which has a great variety 
of forms. It is ‘fometimes cryftallized i in ‘cubes, i in prifms, in 
leaves, or in plates; but moft commonly it is in irregular maffes. 
Its colour is likewife fubjec to variations. In fome {pecimens 
it Is white, in others grey and yellow, and in others reddith. 
Though very hard, it is never fufficiently fo to give fire with 
the ftecl. It is found in quarries of confiderable extent in the 
duchy of Limbourg, the counties of Namur, and of Notting- 
ham and Somerfet in England. Marine fubftances, calcareous 
Spar, Sc. are often met with in calamines, which proves that 
they have been formed by a fubfidence from water. The la- 
pis calaminaris is likewife called natural or foffil cadmia. Berg- 
man, who has made a moft extenfive i inquiry into the analyfis 
of the ores of zink, found in almoft all calamines, fi liceous 
earth, alumine, and oxyd of iron, in different proportions ; the 
calamines contain from four to thirty hundredth parts of me- 
tal. The Abbé Hany has difcovered the ele&tric property of 
tourmalins in all cryftallized calamines. The zeolite formed 
calamine, the analyfis of which has heen given by Pelletier in 
the Fournal de Phyfique exifts in fmall plates, which has no 
refemblance to zeolite. It is becanfe this fubftance forms a 
jelly with acids that mineralogitts have improperly confounded 
it with true zeolite. 

Zink united to fulphur forms blende or falfe galena, This 
fulphure of zink is ordinarily difpofed in {cales. Sometimes 
it appears cryftallized in tetrahedral, oftahedral, and dodecahe- 
-dral figures. Its colours are various. In fome fpecimens it refem- 
bles that of lead, but moft commonly it is black or reddith. A 
yellow and tranf{parent fort is found at Rontberg i in Norway, at 
Goflar, and Sainte-Mariz. Some blends are phofphoric when 
tubbed in the dark. There are fome which have this proper- 
ty in fo high a degree, that the ftroke of a toothpick acrofs 
their fubftance is fufficient to fhow it. Blende has been called 
by the game of ferrile nigrum, because when it has been melted 
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to obtain the Tead it appeared to hold, nothing ‘was ‘obtained 4 
the zink having Been, driven off in confequence of its volatility. 
“All blendes, when rubbed or diffolved in an acid, give out 4 
very fenfible fmell of fulphurated hydrogen | gas. Gronftedt 
conliders this ¢ ore as zink united to falphur by thie intermedium 
of iron. Sage’ thinks that i it contains - an pee ics fulphure, or 
liver of fulphur. BEB Bs Bi bo SCR 
Zink is likewife found i in 1 the faline ( flate abated with the 
tarbonic and fulphuric acids. | “The firtt of thefe ‘natural coms 
-pounds’ is ‘known by the name of vitreous ore of zink, or zink 
fpar. - This oré is white, grey, ‘or blueith ; gives fire with fteel; i 
Bt heavy, fometimes eryftallized ; ; alfo. in ftala@ites or amor- 
‘phous ; edt ‘diffolves with ‘effervefcence i in acids, and affords care 
bonic acid. According | ‘to Bergman, one hundred grains con- 
tain fixty-five of oxyd of zink, yeh Fett of carbonte acid, 
fix of water, and one of i iron. WORRY ute he 2a 
_ Sulphat, of mative vitriol of tink, ite” found in 1 rhomboidal 
‘eryfals and. in white flalactites 5 j it is often cryftallized i in fine 
heedles, c or filley fibres, refembling ; amianthus. In this ftate i it 
is fometimes confounded with plume-alum. ‘It is found in 
taly, and in the mines of Goflar, in the Hartz. The zink ores 
may be difpofed i in the following manner; according to the ftate 
in which the metal ait. ¥. . . 
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eye of Zink ; Calamine. CURL Be 


Warieties: | ae 
me Oxyd « of zink, or sahiithe scalding: in joie Pe Be te brit 
“ iy on cryftals, growped confuteeliry ; it fometimes 38 ea 
ars, 5 ; nin 
Sit of aio or Shania ‘eryftallized 3 in coamenanlat 
__ pyramids fimilar to the dogs-tooth-fpar, of a white grey, 
-_ Breenith, or “reddifh colour. ‘Sage and. Romé de Lifle 
ete 3 | think, that while this calamine is depofited,. the: calcares 
| jae ous fpar i is decompofed ; ; it is often found, in Fall hiald 
‘el ‘calcareous, and. hollow i in its internal partes dni iF es 


3. Oxyd of zink, or calamine folid, and, as if wornsenten it 
Vol: IL, | yu 
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is furrowed, cellular, and cryftallized, as. ‘it were, in 

. dendrites. | 
me . Oxyd of zink, compact, a fohidi Bras’ 3 ‘lepis bakit 
ris. That which i is obtained from the county of Namur 

is always calcined; it is. not allowed to be exported, 
without previoufly fubjeéting it to this operation. 
5. Oxyd of zink, or calamine, in greenith or melee, ftalag- 

_ mites. 

6. Oxyd of zink, or mia tarks calamine, known ‘by, the 
name of Zeolite of Friburg. Pelletier has difcovered, 
. that this pretended zeolite, of a pearl colour, contains 
_ in one hundred parts, from forty-eight to fifty-two, of 
filex, thirty-fix of the oxyd of zink, and eight. or trie 

| of water. _ 4 ¢ 

maT we TA T, E Ut. | 

Zink mineralized by Sulphur, Sulphure of Zink; Blondes, 


“The principal varieties of this ore of zink are to be diftin- 
guifhed by their diverfities of form. Cubic blende has been fo 
‘named from a fallacious appearance. The following are ‘the 
principal varieties of form which it affumes, according to 
L’ Abbé Heny. 

Ks "Varieties. 


3. Dodecahedral blende, with rhombic facets.” This is “the 
primitive form which is obtained from a very accurate 
_fubdivifion of the cryftals. It has not yet been found i In 

. nature without additional facets. ‘ 

a. Blende with twelve trapezoides and twelve triangles. 

3. Blende in regular oftahedrons. | 
4. Blende in regular tetrahedrons. ton 

5. Befides thefe five varieties, confidered dy’ mineralogifts a as 

“"- fpecies, there are others diftinguifhed by colour; the 

_ blueith grey with a metallic afpeé, the black, the red, 

or reddith brown, the yellowifh green, ‘the waxen yel- 

ow, Be. They are all either thapelefs or cryftallized. 

6. Blendes may alfo be diftinguifhed by the greater or lefs 

Bigs oad of phofphorefcence excited by friétion, by the fa- 
- tid fmell of fulphurated hydrogen which nt emit when 
dein or pene , 
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Sulphure of wink, or lente: in a ftate of decomposition, 
_ the plates of which are feparated, and their luftre de- 
 ftroyed. This bales to the fate of, shinny of sibel or of 


witht ealamines . i Fe. . , 
sR Gee»! HF pala A TE Ive ERT ae SY ahi 
ch gia ap ee dia Saline Zink. i tH SA tan dle! ye 
Varieties. . ; 4 Sait 


2. Carbonat: of zink, fpathofe zink, or vitreous ore of 
, “zink. | 

bo , Sulphat of zink i in rhomboidal — in 5, Halaites or in 
fibres’ of a filky appearance. | 

ions ‘make an aflay of calamine, nothing : more is ant eee itt . 
general than to pulverize and mix it with charcoal, and to 
heat it in a crucible covered with a plate of copper ; the latter 
becomes yellow, and is converted into brafs. Bergman has 
made a much mote perfect analyfis of calamines by the humid 
way. He applied the fulphuric acid to decompofe pure calas 
mines, and the carbonat of zink. The folution contained ful- 
phat of zink and fulphat of iron. ‘He decompofed the latter 
by a known weight of zink, and precipitated it afterwards by 
carbonat of foda. He finds, by experiment, that one hundred 
and ninety-three grains of this precipitate contain one hundred 
grains of zink. From the weight of the precipitate he dedu&s 
the weight of the zink employed to precipitate the iron. 

Moft calamines being more compounded than thofe here meni- © 
tioned, and containing filex, alumine, and lime, combined with 
the oxyds of zink, iron, and even lead, Bergman firft treats 
them three fucceflive times with twice their weight of nitric 
acid each time. By heating the mafs to drynefs, the acid oxy- 
dates the iron, and renders it infoluble. He afterwards ‘dite 
folves the foluble part in additional nitric acid, the iron, the 
filex, and the alumine remaining behind. The acid takes up 
‘the lime, the oxyds of zink and of lead: mutiatic acid is em- 
ployed to precipitate the latter; the fulphuric acid to feparate 
the lime, and the zink is laft of all precipitated by alkaline 
pruffiats. The fifth part of the weight of this precipitate he 
takes to expre!s the zink contained in the calamine. He like. 
wife employs a fecond method ; falphuric acid is diftilled from 
ealamine to drynels, sa refidue is ot lixiviated in 
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warm ‘water 5 ‘from ‘this Hubris he precipitates the iron. td 
alittoine by cauttic ammoniac ; thé” oxyd of zink remains fu- 
fpended i in the folution’ of atnmoniacal fulphat. oct, 

_ The affay of Blendes, after previous roafting, was formerly 
nae in the fame manner as ca/amines ; Monnet is the firft who 
affirmed that they might be conveniently aflayed by folution in 
aqua-fortis, which unites to the metallic fubftance, and fepa- 
tates the fulphur. . The: oxyd: of. zink | ts feparated from the 
nitric acid by diftillation. Bergman has made the fame accu- 
_ rate experiments on thefe ores as on the calamines, and has 
greatly improved on Monnet’s. method of. the humid analyfis. 
He firft feparates the water,, the, arfenic, and part of the ful- 
phur. they..contain, . by diftillation ; next he treats them with 
different: acids, accordingly as thefe ac more or lefs upon their 
contents, and precipitates. the folutions bys different re-agents. » 

. The ores.of zink are not worked for the purpofe: of gaining 
ies metal. It is. obferved, during the {melting of lead ores 
mixed with, blende, that the zink is fublimed i in the chimneys 
of the furnaces, in the form of an oxyd, and . produces greyith 
incruftations,. named tuttia or cadmia fornacum. Another por- 
tion is obtained i in the metallic form, by cooling. the anterior 
part of the furnace (la chemife). The zink being driven: up 
in the vapourous form by the action of the fire, is condenfed 
in this place, and falls in {mall grains into powder of charcoal, 
which covers a ftone (afliette du zink). placed below. This 
metal is preferved from oxydation by the powder of charcoal, 
and is afterwards melted i In 2. crucible, and run into moulds.’ 
Such is the procefs by which the greateft part of the zink found 
in commerce, is obtained at Rammelfburg, whether in the ftate 
of oxyd or metal. This zink is. always united, to a certain 
quantity of lead: it feems. that the zink prepared i in China, 
which comes to us under. the name of ¢utenag, is. much purer *, 
but t the. manner. of preparing itis unknown, Sage. acta 
that al Englith 0 obtain ari in the sich way, from lapis gala: 


eal. Wad dye ry? Nah Peet Be tae : Pyne hah 


* Mr. Kirwan gives, a name Sar iba toa variety, » of a brittle pl ie of 
China, which ora analyfed by Mr. Engeftrom, for which fee the Memoirs of the 
Academy of Stockholm,. for oe ihc 1775+ “This ore is sit rich, and contains 
from 58.9. ware PE VE MRS! SR oe ae Te eb 
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sinatis, ‘by diftillation, but that’ their apparatus is Hh a fe- 
eset rT C4: 

Zink Sapwtiad to reid in ‘elofe eletis ac arte gatas 
and is volatilized without decompofition. » If it be fuffered to 
_ cool flowly in a veffel, by which the melted portion of the femi- 
metal can be fuffered to run out, the remainder of the: zink is 
found cryftallized in needles, or flender prifms. Mongez, for 
this. purpofe, ufes a veflel pierced at the bottom and at its 
fides, with a number of. holes. which he ftops with earth of 
bones. » When the zink cools at its furface, the holes are to be 
opened gradually, and the metal agitated by a red hot iron, 
introduced through one of thefe openings. This fimple pro= 
cefs occafions the melted portion of the zink to run out; 5 the 
vellel.is then to be fhook, till no mote melted metal runs out, 
and the cold portion cryftallizes. If it’ be left in the veflel, it 
retains its metallic colour, but if it be expofed to air, it takes. 
a tarnifh of rainbow colours. When zink ‘is melted with con- 
tact of air, it becomes covered with a grey pellicle, which is 
quickly converted into a yellowilh oxyd, and eafily reducible. 
This oxyd weighs more than the zink made ufe of, but if the 
metal be ftrongly heated, it burns with a white, or light green 
ifh ari flame, very brilliant, and fimilar to that of phofpho- 
rus. The current of this flame drives up the oxyd of zink, 
“bisk is condenfed in the air in the form of white, and very 
light flocks, named powers of zink, pompholix, nibil album, philofo- 
phical wool, or cotton. It is an oxyd of zink, faturated with. 
oxygen, and weighs more than the NAR ufe of to form. 
it; Baumé having obtained from each pound of zink fixteen, 
ounces, fix drachms, fifty-fout grains of flowers, though a con- 
fiderable quantity muft undoubtedly have efcaped. It is not vo- 
_latile, its fublimation being produced only by the rapidity with | 
which the zink burns ; it confequently’ remains very fixed 
when expofed to heat alone in a crucible.’ It preferves for a 
certain time a phofphoric light, fenfible in the dark. It may: 
be fufed into glafs, by.a moft violent’ epee ‘ i tinted =n 
of zink has a beautiful yellow colour. 

~ The oxyd and the glafs of zink are’ radi more than thi 
aleal combined with .the bafe of vital air or- oxygen. The 

glafs. does not appear to differ from the white*oxyd) but by 
: T iy 
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the more intimate union of the two principles. This come 
pound i is among the number of metallic oxyds which heat cans 
not ‘deftroy, and afe not reducible without addition. Its de- 
compofition cannot be effected, unlefs it be heated in contacé 
with combutftible bodies. A mixture of white oxyd of zink 
and charcoal, or any other combuftible body, being ftrongly 
heated, zink. 3 1s obtained, and the charcoal i is found to be. ‘part 
ly burned, by virtue of the oxygen it has taken from the me~ 
tallic oxyd. Zink has therefore lefs-affinity with the | oxygen 
than charcoal has, though it feems to be more combuttible, 
“This operation does not fucceed well, but in clofe veffels, and 
for that reafon the Englith ate faid to reduce ee calaminaris 
by diftillation. a | 

» Zink is fearcely alterable by the air. Its tustacal tarnifhes 
a little, and Rees to fuffer a flight beginning " oxyda- 
tion.. 
an Water haw: a fizcng a, Oe on zink; when this metal begins 
_ to be red hot, it is then eafily oxydated, and a large quantity of 
inflammable gas is given out ; a proof that the water is de- 
compofed. by the zink, which feizes its oxygen by the affiftance 
of an elevated temperature. Lavoifier and Meufnier have afe 
certained this fact in their experiments concerning ‘the decom- 
 pofition of water, The hydrogen gas obtained in this pro- 

cefs, holds a {mall queatinyy of charcoal 3 in bono which 

‘comes from the zink. | 

Zink has no aétion on the Gate and RC ches, 
but its oxyd enters into vitreous wsla8l eee and colours them 
bs 6 Bis : ei: 

. Barytes, pee and lime, have no aétion on ee iust 

Gauftic potafh, and foda, being boiled on this metal, turn 
its futface black, and themfelves acquire a dirty yellow colour, 
by holding in folution a certain quantity of the oxyd of zink. 
‘This may be feparated by acids, as has been fhown. Am- 
moniac atts lefs ftrongly on zink when heated, no. doubt on a. 
count of its volatility ; but by cold digeftion it diffolves a {mall | 
quantity. In thefe three folutions, a certain quantity of hydro. 
gen gas is difengaged, the. produétion of. which appears to be 
due to the water. So that it is this Auid which aéts on the 
metal, oxydates sad and renders. it partially foluble in alkalis, 
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The fulphuric acid diluted with water diffolyes zink in the 
cold. In proportion as the acid exerts its action, the metal 
becomes of a blackith grey, much heat is produced, and a black 
powder is precipitated, which was long unknown, but is found 
-to confift of carbure of iron or plumbago. A large quantity of 
hydrogen gas, holding a {mall quantity of charcoal in folution, 
is difengaged. This elaftic fluid, whofe fmell is fimilar to that 
of the gas obtained during the folution of iron by the fame 
acid, is certainly produced by the water ; for concentrated ful- 
phuric acid does not diffolve zink without the affiftance of 

heat, and then produces only fulphureous gas. The water 
- therefore begins the oxydation of the zink, and the acid after- 
wards diffolves the oxyd of this metal. When no more hy- 
drogen gas is difengaged, the effervefcence ceafes, the {mell 
changes, and perfeétly refembles greafe beginning to be rancid. 
The liquor is whitith, and rather cloudy, but becomes tranf- 
parent when diluted with water. It affords a white fulphat of 
zink by evaporation, rather more foluble in hot than in cold 
water, and of which a portion cryftallizes by cooling. Very 
regular cryftals of this falt, known in the arts by the name of 
white copperas, white vitriol, Goflar vitriol, are eafily obtained by 
expofing for fome days to the air a folution of the falt made in 
boiling water, and a little evaporated: tetrahedral prifms are 
then formed, terminated by pyramids of four fides; the fides _ 
of thefe prifms are {mooth. This form was pointed out by 
“Sage and Romé de Lifle, and I have myfelf remarked it. Buc 
quet has obferved that thefe prifms were rhomboidal. Mon- 
“net, however, affirms, that this falt cryftallizes with great dif. 
ficulty, and requires much evaporation, and fudden cooling, to 
afford regular cryftals without confiftence. The white oxyd 
of zink likewife diffolves in the falphurie acid, and ards ful- 
’ phat of zink. 

This falt aie a Rune: fty ptic tafte. _ Apeoraidl to > Hellot, it 
lofes a part of its acid by the aétion of fire. This acid has the 
charaéters of fulphureous acid, and becomes hot with concen 
trated fulphuric acid, according to the obfervations of Mac- 
quer. After the aétion of the heat, this fulphat appears to be 
converted into fulphit of zink, whofe properties are not well 

known. The ag tot af zink is ay rty. little altered by eapeture 
| 1 iy 
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to air, when it is very pure: in the courfe of time its oxyd 
becomes calcined ftill more by abforbing oxygen ; it aflumes 2 
yellow colour, and is no longer perfetly foluble in: -water, 
- Sulphat of zink is decompofable by alumine, barytes, magnefia, 
lime, and the three.alkalis, The oxyd of zink precipitated by 
_thefe fubftances may be re-diflolyed in acids, and.even in alka~ 
lis. Ammoniac becomes of a dirty brown colour, after diffolv- 
ing it, The fulphat of zink decompofes nitre, and is itfelf de- 
compofed by this neutral falt. By diftilling this mixture, twa 
kinds of nitrous acid, which do not mix, aré. obtained, together 
with the glacial fulpharic acid ; we {hall {peak more fully on _ 
this fubjeét at the article of fulphat of iron, or martial vitriol. 
A fulphat of zink, prepared inthe large way at Gollar, i is 
met with in commerce under the name of white vitriol. Veta is 
made thus: blendes are roafted, a- portion of the fulphur burns, 
and furnithes. fulphuric acid, which diflolves the oxyd of zink, 
The roafted ore 1s then. walhed, and the lixivium being decant+ 
ed, is expofed to evaporation, and affords cryftals. - The falt 
being melted by a gentle heat, fo as to deprive it of its water 
of cryftallization, and then fuffered to cool, becomes condenfed 
into white, opake, and granulated. maffes, refembling fugare 
The vitriol of Goflar, when diffolved in boiling water, ccryftal- 
lizes by cooling. Its cryftals are fomewhat reddifh, a circum- 
ftance to be attributed to the impurities of the falt, which i 1s 
fuppofed to contain a fmall quantity of lead and iron. To 
purify. it, zink may be thrown into its folution. This metal 
precipitates the oxyds of iron and of lead, becaufe it has a 
ftronger affinity with the fulphuric acid ; and the liquor being 
filtrated, is confequently found.to contain pure fulphat of zink, 
There i is fill greater reafon to think, that the impurity of the 
vitriol of Goflar confifts in the oxyd of iron, from the circum. 
ftance of the zink met with in trade being magnetical, doubt. | 
lefs becaufe it contains iron. ‘Experiments concerning this 
metal. ought therefore not to -be made, but with zink prepared 
by reducing the precipitate of fulphat of zink purified in the - 
manner here fhown. We muft, however, obferve, that zink is _ 
very, often magnétical only at that part of the pe which, 
paca cut with’ ‘fciffars, or iron wedges, #2) 34 SO 
- The diluted nitric seid combines ‘oy ne Pe with e.. 
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without the affiftance of external heat. A confiderable heat is 
produced. in this folution, a5 well as in’ that wherein. the ful. 
phuric acid is ufed. The lively effervefcence which ‘accompa- 
nies this combination is occafioned by the difengagement of 2 
large quantity of nitrous gas, which fuddenly ‘grows red by 
mixing: -with the air, when the operation has been performed 
in an open veffel, but which is colourlefs, and may be confined 
over water, by plunging the extremity of the veffel containing 
the mixture underneath the orifice of a glafs containing that 
fluid. . This experiment fhows that zink decompofes the nitric 
acid, and deprives it of a portion.of its oxygen. If the zink 
be mixed with a portion of iron, it is covered: with a reddith 
ochreous powder, which is merely a portion ‘of that metal 
highly oxydated by the acid. If it be pure, certain flocks of 4 
blackith matter, or-carbure of iron, are precipitated, as 1s ob- 
ferved with the fulphuric acid.. The nitric acid holds a much 
larger quantity of oxyd of zink in folution than the falphu- 
ric... Baumé affirms, that fix ounces of this acid diffolved five . 
drachms and a half of zink in lefs than two hours. The nitric 
folution of zink is of a greenifh yellow, and not perfeétly clear | 
when newly made, but it lofes this colour, and becomes tranf+ 
‘parent, after ftanding for fome time. It is very cauttic, and 
quickly corrodes the tkin, though made with an acid’ diluted 
with water. I have obtained, by evaporation and cooling, cry- 
{tals in tetrahedral ftriated flat prifms, terminated: by pyramids 
of four fides, likewife ftriated. The nitrat of zink being put 
on hot coals, firft melts and-detonates as the portions become 
dry, and the detonation is attended with a dmall -reddifh flame. 
The fame phenomenon does not appear when the fufion is pers 
formed ina crucible. It cannot be dried, even by the mildeft 
heat, without alteration ; vapours of nitrous gas in this cafe 
efcape, and it becomes of a brown red, and of the confiftence 
of a jelly. If it be fuffered to cool in this ftate, it preferves 
its foftnefs for fome time ; but if it be kept heated for a fufii- 
cient time, it dries entirely, and leaves a yellowith oxyd. Hel- 
lot has obtained from the diftillation of nitrat of zink a very — 
fuming nitrous acid, and obferved the red colour it aflumes in 
‘melting. It may be conceived, that heat difengaging the ni- 
trous gas of this falt, it pafleés to the ftate of nitrit of sinks: It 
; bf 
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likewife affords a certain quantity of oxygenous’ gas\\or Vital. 
air. The nitrat of zink quickly attraé&s humidity, and lofes 
its regular form after fome days expofure to the air, nothing 
remaining but ftriated and pointed prifms, whofe figure can 
fcarcely be determined. It is not known whether it is decom- 
pofable by other acids. Pott and Monnet affirm, that oxyd of 
zink has a ftrong affinity with all thefe.falts, without. having 
any preference for any one in particular, The white oxyd of 
zink forms abfolutely the fame falt with the nitric.acid, ace 
cording to Hellot.. If fuming nitrous acid be ufed in this fo- 
“ution, the produce is nitrit of zink, whofe properties are not 
yetexadly known. | ees atta 

| The muriatic acid acts on ager as ‘ftovgly as the. nitric, 
‘During the rapid effervefcence which accompanies this. combi- 
nation, much hydrogen gas is difengaged, which has the fame 
‘properties as that afforded by the fulphuric acid ; and this lat is 
known to bederivedfrom water decompofedbyzink. Black flocks 
are gradually depofited, which is nothing elfe but a combina- . 
‘tion of carbone, or charcoal and iron, or. carbure ofiron. The _ 
folution of zink by the muriatic acid is colourlefs, and does not 
afford cryftals by evaporation; when heated, it becomes of a 
blackifh brown, emits acrid and penetrating vapours of muri- | 
atic acid, and becomes very thick. Expofed to the air for 
eight days in this ftate, it affords no cryftals.. By diftillation 
it gives out a fmall quantity of very fuming acid, and a folid 
and fufible muriat of zink.. Hellot and Monnet have defcrib- | 
ed this experiment very accurately ; I have repeated it many 
‘times in my courfes of le@ures, and obtained a {mall quantity 
of yellowith acid, which was fucceeded by a congealed matter _ 
-in the neck of the retort. This muriat of zink was of the fineft 
milk-white colour, very folid, and formed of {mall radiated - 
needles, in the manner of a ftalaétite. It is fufible hy a gentle 
heat. I have preferved it for feveral years in well-clofed vef- 
fels'of glafs.. It has attra€ted very little moifture ; the. part 
which touches the glafs is yellowifh, and the bottom of the bot- 
tle: prefents rainbow colours. This alteration doubtlefs depends 
on the a@ion of light... There remains in ‘the ‘retort. whichis 
~ufed for this diftillation a blackifh vitriform and deliquefcent 
matter.» The muriat of. sida which Hellot obtained was. yele 
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lowith ; he fays, that the fulphuric acid difengages the muria. 
tic. The oxyd of zink has the fame habitude with ‘this: acids 
The oxygenated muriat of zink is not yet knowns) 

- The liquid carbonic’ acid in which zink or its Lina are’ vii 

_ gefted in the cold, diffolves, at the end of twenty-four hours, @ 
eonfiderable quantity of this metal, according to ‘Bergman. 

_ This folution, when expofed to the air, becomes covered with 
2 pellicle, which reflects various colours, and is aca a Cate 
bonat of zink, according to that celebrated chemitt. ¥ gate 
* The ation of the fluoric and boracic. abides on ink, are not 
known ®, | Sch rind ican hard nba cy cy 

All the folutions of sie in weeny are precipitated iy Seti 
water, magnefia, the fixed alkalis, and ammoniac. The oxyd 
of this metal then appears in the form of white or yellowith 
flocks, according to the ftate of their folution, or the purity of 
the precipitant. This oxyd is reducible by the addition of 
combuftible matters, is ‘foluble i in acids and in alkalis. When 
more of the latter is added than is neceflary to. difengage the 
oxyd of zink, the precipitate difappears by degrees, and the 
liquor affumes a dirty yellow colour, which indicates the folu- 
tion of the oxyd of zink in the alkali... When, inftead of pure 
and cauttic alkalis, the carbonats of potath, of foda, and of ame 
moniac, are ufed to feparate the zink from the acids,’ the effer- 
vefcence is very inconfiderable, the precipitate is white, and it 
is found that the carbonic acid unites with the oxyd of zink, 
fo that in thefe cafes two decompofitions « and two new eninttie 
nations are effected.) 0.6) «4 tou ona yak kd 

Zink has the property of iden ili seeds dicnviih saudi, 
IF it be treated in the dry way with fulphat of potafh in a cru- 

-cible, it decompofes the falt, and forms fulphure of potafh in | 

‘the fame manner as antimony does. In this experiment the 

‘zink’feizes the oxygen of the fulphuric acid, and the acid paffes 
into the ftate of fulphur, which the alkali diflolves. The ful- 
phure formed by this combination ‘diflolves a portion of the 
oxyd of zink. All the re are —, At RN by 

“Pink Wah gto silt cnamte chicory: whys 

This metal, in ings or rin powder, vines nitre to Sainihaee 

with fingular ‘rapidity, “The mixture being very dry, and 

“thrown by fpoonfuls into a red-hot! crucible, produces a white 
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patie flame. The Baivity of the inflammation is : seg that 
portions of burning matter are thrown to a diftance-out’ of the 
crucible, in fuch a manner as to require fome precaution. on 
‘the part of the operator. » The zink burns by the affiftance of 
the oxygen afforded by the nitre, and-is. afterwards found in 
the ftate of an oxyd,: more or lefs pérfe&t, according to the 
quantity of nitre-ufed! Qne part of ‘the refidue is foluble in 


water. It confifts of the potath combined with, a» portion of. 


the oxyd of zink,) which may be précipitated from its folution 
‘by the addition of acids. - ‘Refpour attributed to this folution 
the property of diffolving all the metals, if Hellot wars *be« cre~ 
dited, who gives it as the alkabeft of that alchemift, 


» Zink, according to the experiments of Pott, appears seb 


of decompofing muriat of foda.. “It efpecially, decompofes’ am- 
moniacal muriat with great facility. | ‘Monnet affirms, that this 
metal triturated with ammoniacal tauriat, difengages the am- 
moniac. . Bucquet has obferved, that when this falt and zink 
are diftilled together, much ammoniac gas and hydrogen gas 
are produced by the combination of the muriatic acid with this 
metal: andhe was fenfible that. the facility with which the 
zink difengages the ammoniac, is a confequence of its ‘ftrong 
aétion on’the muriatic acid. The oxyd of zink likewife difen- 
gages it,’ according to Hellot. The refidue of this Panto sv0m 
tion is muriat of zink, which may be fublimed. eet ala 

<MEhen a falution of} fulphat of alumine is boiled. sitith libte 


of zink, a decompofition takes place, which affords the fulphat | 


of this metal. The bafe of this falt, therefore, feems to have 
a weaker affinity than zink with the fulphuric acids This fa 
was obferved by Pott, and we fhall have occafion to make the 
rca remark with regard. to many other metallic fubftances. +) 

The effets of hydrogen gas on zink have not yet. been exa- 
edie I have only obferved, that. this metal, plunged in this 
gas, aflumes, after a certain length. of time, a° beautiful blue 
and changeable colour ; but Ihave not followed this alteration 


any. further... It.does not feem capable. of reducing: the oxyd. of 


this metal, which retains the i ood rete great force, and 
which decompofes theiwatery ou ah x0’, oietear: ae 

oo Zink does not:appéar to: cl ah Solana but. with the 
greatett difficulty. . When thefe two fubftances are melted» to- 
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gether, they remain aihing: without’ contra@tin g any kind of 
union. Debne, however, : obferved, that‘if'they be kept for 
a certain time in fufion ‘together, the ‘zink is partly ‘oxydated, 
affuming atthe fame time a brown or greyith colour, and be- 
coming heavier, Morveau difcovered, fince the time of the res 
tnark of Dehne, that the oxyd of zink unites eafily with ful- 
phur by fufion, and that a prey mineral is produced ' vety fimi- 
lar to the blende of Huelgoet, from which yellow and prifmatic 
"needles ate fometimes fublimed, and fix themfelves to the co- 
ver of the crucible. -Morveau obferves, ‘that it ds till more 
probable that blende is naturally formed by the combination’ of 
_ the oxyd of zink aiid iat ab as native” zink: has: never poe 
been found. ies 

» Malouin has not fucceeded in his attempts to combine zink 
with the alkaline fulphure, whether by the ‘humid or by the 
dry way, or by varying the Ps pedis of thefe two fabftan- 
ces to each other >. 

~ The fame chemift combined zink ae serous - He obferv- 
ed, ‘that this metal does not unite fo well with zink, as the 
oxy dl of arfenic does ; neverthelefs, in an experiment, where- 
in'he diftilled a mixture of this oxyd with tallow ‘and zink, he 
obtained a blackifh mafs refembling blende, but Jefs confiftent. 
‘Tr likewife appears that the zink feizes the oxygen of the oxyd 
_ of arfenic when they are diftilled together, and that a portion 
of this metal is burned, at the fame time that a portion of the 
oxyd of é arfenic is revived. A feries of experiments, made with 
_a-view to difcover the ‘reciprocal action of metallic oxyds and 
metals on’each other, and to determine the elective attractions 
of the oxygen with vito ira 8 could not fail of ee 
inghly inftrudtive. 

~ Tt is not: known whether zis is capable of F being Alloyed 
with ‘cobalt. | 

~ Tt does not conti with bifmuth, and when thefe two me- 
tals are fufed together, the bifmuth takes the lower place on 
account of its:greater weight, and d'they ane ‘be nage hee Nees a 
ase ‘of the hammer. ; 

“Zink, fufed with antimony, affords’a hard and aaciitle alloy, 
which Malouin fimply re. without porns out any’ of 
its other or é. Sa. rn a 4 
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use chef in ciate corp or prince’ $ eta “Fin ine. 
filings, of zink are ufed.to. produce. the white and brilliant. flars 
in fire-works. Some perfons have propofed to. fubftitute. this 
metal: inftead of tin for lining veffels, the tin having been 
fuppofed. to. He dangerous. Malouin, after having compar~ 
ed thefe metallic fubftances in Two Memoirs, printed among 
thofe of the Royal Academy of Sciences: for the years 1743 
and 1744, gives.an account of the experiments made by 
him , refpefing: the lining of. vellels with zink. From his 
refearches ‘it. appears, that this. lining {preads more evenly ; 
on. the, copper,.is; much. harder, and lefs fufible than that 
of tin, and confequently more durable, and lefs fubje& to 
leave the copper uncovered.;:.Macquer, who acknowledges 
thefe. advantages, . has. however. made, feveral very import. 
ant obfervations concerning the ufe of zink for culinary. vel- . 
fels, and thinks it dangerous, becaufe it is foluble in vege- 
table acids, fuch as.vinegar, verjuice, &c. and has a confider- 
able emetic power. He proves this by. the fulphat. of zink, 

which was formerly employed as a vomit under the name of 
gilla vitrioli, and by the teftimony of Gaubius, who mentions 
a celebrated remedy for convulfive diforders, named Luna firm | 
ta Ludemanni,. or the fublimed oxyd of zink. This. pretended 
luna fixata was ftrongly emetic in very {mall dofes.. But, may 
it not, be prefumed that thefe objections, which are applicable 
only to the fulphat, and the oxyd of zink, cannot be applied to 
the metal itfelf, nor even without further experiments .to the 
falts:formed by its combination with vegetable acids. Planche, 
doéor in medicine, of the faculty of Paris, has changed this | 
prefumption into certainty, by experiments made with great 
care on himfelf. He teok the falts of, zink, formed by t the ve= 
getable acids, in a much ftronger dofe has the aliments pre- 
pared in copper tinned with zink can poflibly contain them, 
and no dangerous: effet followed the ufe of thefe compounds. 
However, fince objects which relate to the health and the lives 
of mankind cannot be treated with too much circumfpeétion, 
it appears to me to be prudent, and even neceflary. not. to decide 
. ‘on ‘this fubject til i it has been well eftabliihed by a great num- 
ber of experiments, what the action of zink and. its. falts, 
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ciel with the vegetable acids enginge ys in RW th is upon 
the animal ‘economy. 


‘The German phyficians employ. aS fublimed "alas of ee 


with fuccefs as an antifpafmodic in: convulfions and epileptic 
fits: It is not much ufed in France, yet it appears ‘that this 
remédy might be ufefully adminiftered in pills in the dofe of 
half a grain each day. I have been. affured, that a much more 
confiderable dofe has been taken at Edinburgh without any 
fenfible effe&. This fa&t is contrary to what Gaubius afferts 
_ concerning the emetic property of this oxyd of zink. Pompha- 
dix, tutty, or. the different oxyds of zink, &c. are ufed’ as exe 
cellent deficcative medicines, to be ragancdcdedho applied in revo 
ae of the eyes. 


NOTES ON CHAPTER XIV. 


ZINK. 


a Fe, 230 acid forms a falt w**h zink, which ie not eet been obtained i in a a fo- 
lid form. WS 


> Boracic acid acquires.a milky appearance by daanean on zinc; but the nature 


of the combination which it forms is unknown. 

_ Phofphoric acid attacks zink with violence. The folution does not eryftallize, 

but it affords by evaporation a tranfparent mafs, which may be melted into glafs 

by the blow-pipe. If dry phofphoric acid be melted with zink, the acid is de- 

compofed, the zink is changed to the flate of an oxyd, and phofphorus produced, 
-Tartaric acid diffolves zink with effervefcence, and forms with it a difficultly 

foluble tartarit of zink. 

- Oxalic acid diffolves zink with effervefcence, and forms with it a white powder, 


"which becomes foluble in water only by an excefs of acid. According to Berg- 


man this combination contains feventy-five parts ef metal. The oxalic has the 
greateft affinity of all the acids for zink. a’ 

Acetic acid diffolves zink and its oxyd. The acetat of zink is s obtained in the 
form of long fpicular cryftals, which have a metallic tafte, and may be decom- 
pofed i in the fire, 


The faccinic acid, in Poni cuntion ae zink, Sains long, parallel lying, foliated 
cryftals. 


The citric acid diffolves zink and its oxyd; with the former it gives out hydro- 
“gen gas. 
_ The malic acid difflves sink, set forms with it a exyftalligable fale. 
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“The benzoic acid diffolves readily the oxyd of .zink, and forms with it groups 
of radiated cryftals. This falt has a fweetith aaa tafte, eflorefces in the air, , . 

gad i is foluble in water and fpirit of wine, 

 Arfenic acid, according to Scheele, has no adtion ‘on bink in’ the cold, “but it 
diffolves it with effervefcence by the aflittanibe: of: ‘heat. The elaftic fluid difen- 

gaged, feems to bean arfeniated hydrogenous gas. \ Thé folution fhoots by evapo- 
‘sation into cubic cryftals. The greater part of the arfenic acid may be feparated 
from this falt in its metallic Hare. by expofure to a firong heat. lf dry arfenic | 
acid be melted with zink, ‘inflammation, with a crepitating noife, is produced. 
‘One part of the arfenic rifes in the form of a white oxyd, and the other remains 
in ation with the’ zink. \Arfenic acid, takes zink from the acetic: 
Which becomes yellow by drying. 

; The’ gallic acid precipitates the: zink of a yellowith grey colour. 

th On account of the eafy oxydation of zink, it is difficult to combine ‘it with 

cnaipharns. This combination, according to Pelletier, is moft-eafily effected, by 
throwing at different times fmall pieces of phofphorus upon zink, heated in a cru- 
cible, and by covering the mixture with refin to prevent the oxydation of the me- 
tal....Phofphure of zink-has.a metallic luftre, not unlike that of lead; it is flight- 
ly malleable, burns in the fire like zink, and leaves behind it a fpongy refidue. 

Gold and zink melt eafily together. Equal parts of thefe metals form a hard 

brittle mafs, which receives an excellent polifh. ‘The zink may be feparated from 
the gold by oxydation in the fire, or by folution in nitric acid. its 

Zink unites eafily with platina, and forms with it a brittle hard blueifh co 

loured mixture. It is very difficult to feparate it entirely from the platina by 
roafting. Zink precipitates platina from its folution in aqua regia. Four hun- 
dred and fixteen parts of zink are required, according to aI to Peetepente 
feventy-feven parts of platina. 

- Silver forms a brittle mafs with zink, which, like that ‘with gold, may be de- 
compofed in the fire. The filver is precipitated by zink from its folution in nitric 
acid,” partly i in an oxydated, and partly i ina metallic ftate. A portion of the om 
however, falls along with the filver., 

‘Zink amalmagates eafily with mercury. Five parts of zink and one of mercu- 

ry, mixed up with a little fat, anfwer very well for an amalgam for ele@trical 
machines. * Zink precipitates mercury in its metallic flate from its folution in a- 
-cids, but the falling mercury is apt to amalgamate with the unchanged portion of 
vink. If oxygenated’ muriat of mercury be diftilled with zink, a muriat of zink 
paffes over into the receiver, and the mercury remains fluid in the retort. 

To combine lead with zink it is neteflary to cover the mixture with charcoal, 
“ahd-to exclude from it carefully the external air. Zink precipitates lead from - 
‘acids. Very beautiful metallic vegetations, as they have been termed, may be cag 

duced by fufpending a bit of zink in a folution of acetat of lead. vs ; 
» It-does not appear to be detefmined whether zink can be made to combine with 
“bifmuth.’ It precipitates the bifmuth in its metallic ftate from acids. 
Zink unites with ‘nickel. It acrallogs no Bole kn precipitation of nicke} 
‘from acids. i ia 

Zink unites difficultly with siecle not taking up more than r-5th of that me- 

“tal. ‘The mixture is of a grey colour, and brittle. If oxyd of arfenic be melted 
with zink, the zink i is oxydated, and a | of the arfenic rifes in mn At. metallic 3 
ftate. See Gren’s Handbuck.” Zinke 
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Chemifts differ in opinion with regard to the poffibility of conibining zink with 
iron, but the difficulty feems to arife chiefly from the volatility and eafy oxyda- 
tion of the zink. {Iron is predipitated by this metal from its folutions in acids 5 
the precipitate approaches more or lefs to the metallic ftate, according to the pres 
vious degree of its own oxydation, and the oxydation of the zink. 

Zink melts difficullly with cobalt. It does not precipitate this metal from a- 

- cids, nor change the red colour of its folutions. A very beautiful green paint is 
produéed in precipitating by potafh ftom a mixture of cobalt’ diffolved in aqua 
regia, and nitrat of aink, the oxyds of thefe metals: The prefence of iron de- 
ftroys the beauty of the colour. , 

Zink unites eafily with tin, and fenders it harder and more brittle. It precipi- 

tates tin from its folution in acids. With the muriatic and atetic folutions it pros 
duces metallic vegetations 
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CHAPTER XV. 
| CONCERNING MERCURY. 


fi ant or pussies has the opacity and “prillianey of 
metals, and next to gold and platina is the moft ponderous fub- 
ftance we know : a cubic foot of pure mercury weighs 947 
pounds ; ; it lofes by immerfion in water about one thirteenth 
of its weight®. As it is continually fluid, its tenacity and duc _ 
tility are not well known, and it ftill remains 2 queftion ae 
mong what {pecies of metallic bodies it ought to be placed. 
Like the femi-metals it is volatile. It has a kind of ductility, 
refembling the metals ; but its extreme weight, its habitual 
fluidity, its volatility, and the fingular alterations it is capable 
of undergoing in many combinations, feem to juftify the rank. 
ing it as a peculiar fubftance, which feems to belong: to the 
metallic matters only by its brilliancy, weight, opacity, and 
combuftibility. | 

It was long taken for granted, that mercury could not be 
deprived of its fluidity ; but the academicians of Peteriburg 
have proved the contrary. Thefe learned men availed them- 


- felves of the exceflive cold in the year 1759, to try many im=- 


portant experiments. They increafed the natural cold by the 
affiftance of a mixture of {now and fuming f{pirit of nitre, 
and by that means fucceeded in caufing a mercurial thermome- 
ter to fall to 213 degrees, according to the graduation of De 
- Lifle; which anfwers to 46 degrees below freezing of the gra- 
dation of Reaumur. Thefe philofophers, obferving that at — 
this degree the mercury defcended no longer, broke the ball of 
glafs, and ronnd the metallic fluid frozen in the form of a fo- 
lid, which, on trial, proved capable of extenfion under the 
hammer. This experiment demonftrated that mercury, like 
all other metallic fubftances, is capable of afluming the folid 
‘form, and that itis then in a certain degree ductile. They 


could not determine the degree of dutility it is fufceptible of, 


becautfe every ftroke of the hammer communicating heat to 
fome part of the metal, melted it, and prin: it to ow in that 


point. 
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Palles, who fucceeded in congealing mefeury in the year 
£542, at Krafnejark, by the natural cold of 55 degrees and an 
half, obferved that it then refembled foft tin, and was capable 
of being beat out into plates, that it broke eafily, and that the 
pieces being brought together united again. In the year 1795S, 
Mr. Hutchins obferved the {fame phenomerion at Albany fort, 
and Mr. Bieker at Rotterdam in 1776, at the fifty-fixth degree 
below Zero. Laftly, This congelation was effected in the year 


2783, in England, at a more tioderate degree of cold ; and it 


‘was determined that 32 degrees below Zero of the thermome= 
ter of Reaumur, is the term at which this congelation takes 
place. If therefore the mercury defcended lower in the early 
experiments, the phenomietion muft be attributed to the con- 
denfation of the folid metal. Hence we fee that this metal is 
the moft fufible of any we know. The greateft cold known in 
the countries from whence it is obtained, cannot tender it fo- 
lid. Ie is probable that if in the preceding experiments the 


_ cold by which the mercury was frozen had been produced by 


infenfible degrees, that metallic fubftance would liave taken a 
regular cryftallized form °. 

The habitual fluidity of mercury has caufed it to be efteems 
ed a peculiar metallic water, and it has been called agua non 
madefaciens manus, water which does not wet the hands: Ie 


is true that mercury does not wet the hands, nor moft 


of the other bodies which may be. wetted by water, oils, 


and other liquids; but this phenomenon depends only on the 


{mall degree of affinity which exifts between that metallic fluid 
and the bodies themfelves ; for when it is in contact with fub- - 
ftances with which it can unite, as gold, filver, tin, &c. it be- 
comes clofely united to them, and wets them in fuch a manner, 
that they cannot be dried again but by i Nettles the merctte 


_ ty whieh adheres to them. 


Mercury being a melted metal, always affets the form of 
globules. when it is divided; and when it is confined in a bottle 
its furface appears convex. This effe€t depends both on the 
{mall degree of affinity which mercury has with glafs; and ths 


_ ftrong attraétion that tends to bring the parts of this metal to- 


gether ; for if the fluid be placed in a metallic veffel with 
whieh it has an affinity, its furface then appears concave, like 
U i 
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that of other fluids, becaufe it combines with the fides of the 
yeleles Ma y 

* Mercury has no tafte shat: the nerves of the denial and pa- 
late can perceive, but it produces a very evident effect on the 
ftomach and inteftines, as well as on the furface of the fkin. 
Infeéts and worms are infinitely more fenfible of this tafte than 
other animals, and for that reafon it very foon kills them ; 
and phyficians adminifter it as an excellent vermifuge. — It is 
by virtue of this property likewife that it cures the itch, and 
ether cutaneous diforders,’ which many philofophers have 
‘thought to be produced by certain infe&ts, which penetrate the 


texture of the fkin. But this opinion has not been generally - 


adopted, though feveral naturalifts have defcribed the Anis 
- which caufes the itch, &c. | 

Mercury rubbed for a fhort time between the fingers « emits 
a flight peculiar fmell. When it is very pure, and is agitated, 


it is fometimes obferved, more efpecially in hot weather, to 


fhine with a fmall phofphoric light. clearly difcernible.. This 
phenomenon has been fhown with the mercury of the barome. 
ter by feveral natural philofophers *. If the hand be plunged 
in this metallic fluid, a fenfation of cold is perceived, which 
feems to fhow that its temperature is much beneath that. of. the 
-atmofpheric air; yet by plunging a thermometer in. the fame 
mercury, it is immediately feen that their temperatures do 
not differ. This effect, which deceives us, 1s to be attributed 


entirely to the great rapidity with which the heat pafles from 
the hand into the mercury, for this Anetal is known to bea 


powerful conductor of heat. 
Mereury, when divided by cAsieascaal agitation, fuch as that 


s 


‘ 


of the fails of a mill, changes by degrees into a very fine. 


black powder, called £thiops per fe, by, reafon of its colour, 
As the mercury experiences a commencement of combuftion in 


this experiment, this. powder’ is. called, black oxyd of MEYCUTY 6. 


The mercury, by a flight heat, or by trituration in a. warm 
Bn. BS 1 ts 


PA 


_* This phenomenon is produced by the efflux of the cleGtrie fluid into the va- - 


cuim over the mercury; that fluid being difengaged by the friction between the 
fon leas mercury and the electric glals. Ls 
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mortar, may he made to° refume its uldals flaisaty and brils 
Laer ; ie, if 

Mercury is not found abundantly j in snore It is rhiet with 
in the earth, either in the virgin ftate, poflefling all its ufual 
properties, or in the ftate of an oxyd, or combined with 


acids, fulphur, or other metallic matters in the mineralized 


Mtate. 


Running mercury i is found i in wlobilieet or larger. maffes, in 


friable earths and ftones, and moft commonly exifts in the clefts 
or cavities of its ores. At -Idria, in Spain, and in America, it 
is collected in the cavities and clefts of rocks. It is likewife 


found fometimes in clay at Almaden, and in beds of chalk in 
Sicily. Laftly, It is found in filver and lead. ores, and mixed 
with the white oxyd of arfenic. | : 

Sage mentions an ore of mercury, in the flate ofan oxyd, 


- at Idria, in Friuli; it is of a brown red, very foft, and granu- 


lated in its fracture ; fome globules of running mercury exift 
in it, and it is reducible by mere heat, without addition. Kir- 


wan confiders it a3 the combination of mercurial oxyd and car- 


bonic acid; one hundred parts of the ore afford ninety-one 
parts of mercury. 


- 


In the year 1776, Mr. Woulfe found at Cbadineifeteede in 
the duchy of Deuxponts, a cryftallized, ponderous, {pathefe, 
white, yellow, or greenifh ore of mercury, in which,-by. means 
of alkalis, he difcovered the preferice of the fulphuric and mu- 
riatic acids. Itisa compound of fulphat of mercury, and cor- 
rofive mercurial muriat. Sage allirms, that it contains eighty- 
fix parts of mercury in the hundred. This chemift has de- 
fcribed a corneous brown ore of mercury, from Carinthia. 
Mercury is moft commonly found naturally combined with 
fulphur ; it is then known by the name of cinnabar. ‘This mi- 
neral fubftance is red, and has not a metallic appearance, 
though the quantity of fulphur is but {mall in comparifon to 
the mercury 5a ‘proof that the combination of thefe two bo- 
dies is very intimate. Cinnabar is found in the duchy of 
Deuxponts, in the Palatinate, in Hungary, in Friuli, and Al- 
maden in Spain, and in South America, efpecially at Guaman- 
gain Peru. Itis fometimes compaét, and its colour varies 
from a pale red, to a deep and blackifh red. Sometimes it is 
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found in tranfparent ruby-coloured cryftals, and often in @ 
kind of, {cales, or flattened laming. It is called native vertiils 
lion, and cinnabar in flowers, when it-is in the form of a very — 
brilliant red powder. Laftly, It is found difperfed with differ- 
ent earths in fulphat of lime, mixed with iron, with Liban, 
and with filver. 

Mr. Cronttedt in his Mineralogy, {peaks of an ore of mer- 
cury, in which that fubftance is united to fulphut and copper ; 
it is of a blackith grey, brittle and ponderous ; its fragture is 
vitreous, and it decrepitates in the fire, It is found at Mufchel 
Lanfberg. . 

The fame mineralogift affirms, that mercury amalgamated 
with virgin filyer, has been found i in the mine of Sahlberg in 
Sweden. Romé de Lifle has in his cabinet a piece which he 
thinks to be of this fpecies. A / 

Monnet, in his Syftem of Mineralogy, fpeaks of an ore 
brought from Dauphiny, by Mr. Montigny, in the year 1768, 
which contained mercury, fulphur, arfenic, cobalt, iron, and 
filver. It is grey, whitith, and friable. He found it to con, 
tain one pound of mercury, and three or four ounces of filvey 
per quintal. 

After this fhort account of the properties of the niet the 
different {tates in which mercury is found in the earth, ey be 
reduced to the following varieties ; 


STATE I. 


Native Wercarr. 


Difeminated ; in earths and ftqnes, and moft commonly in its 
own ores. 


9 ATE HU. 
‘Native Oxyd of Mercury. 
STATE Ill. 
Native Sulphat and Muriat of in 


oI Aad Be BVer0 
Mercury mineralized by Sulphur ; Cinnabar 
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Warieties, | | 
1. Tranfparent cinnabar, red and cryftallized in very fhort 
"© triangular prifms, terminated by triangular pyramids. 

2. Tranfparent red cinnabar, in o€tahedral cryftals, confilting 
of two triangular pyramids, united at their bafes, and 
' truncated, | 

4. Solid compa& cinnabar, of a brown or hep red; it is 
fometimes foliated. 

4. Red cinnabar diftributed in ftriw, on a ftony matrix, or on 
folid cinnahar ; it is’ fometimes compofed of needles like 

cobalt. : 

g. Cinnabar in flowers; native vermillion. It is a cinnabar 
of a brilliant red, of a fatin appearance, which adheres to 
different matrices, under the form of a very fine powder ; 

itis fometimes cryftallized in very fmall needles, and 
then greatly refembles the foregoing variety. 


STATE’ V. 


Mercury combined with Sulphur and Copper; lag” andi: 
. treous Ore of Mercury of Cronftedt. 


| STATE VI. 
Mercury united to Sulphur, Arfenic, Cobalt, Iron, and Silver. 


STATE VU. 


Meseary united to Silver, Native Amalgama of Silver. 


An ore of mercury is known by pounding and mixing it 


' swith lime or alkalis; this being thrown on a hot brick, and 


the whole covered with a veflel in the form of a bell, the mer- 
cury is reduced into vapours, and condenfes on the fides of the 
weflel. If the objet be to difcover the quantity of mercury it 
contains, the ore, after being pulverized and wafhed, muit be 
diftilled with fuch additional matters as are capable of feizing 
the fulphur, and difengaging the mercury. Water.is placed in 
the receiver, for the purpofe of condenfing and colleéting the 
_ mercury. © If the ore be carefully weighed before the aflay, 
and likewife the mercury obtained by diftillation, the :propor- 
U ii 
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tional quantity, iaisioh may be expected fran any other mafs of, 
the ore, will. be known. 

Virgin mercury is eafily Ae by  daccusina the iene | 
in which it is mixed and wafhing them in water. The metal — 
precipitates, and the earth is carried off by the water. The 
ores of Idria, in Friuli, are treated in this manner. 

Cinnabar is too volatile to admit of its fulphur being diffi-. 
pated by roafting ; but being almoft always found mixed with 
a calcareous or martial fubfiance, it-may in general be decom. 
pofed by fire, without any other medium. , 

Antoine De Juffieu, in the Memoirs of the Royal petite 
for the year 1779, has defcribed the procefs made ufe of at. 
Almaden, in Spain, to obtain mercury from cinnabar. The 
ore containing iron, and a {mall quantity of calcareous ftone, 
is put into furnaces, which are formed like reverberatory fur. 
naces, and are heated by a fire made on a grate below. The 
furnace has no opening, except eight holes at its back part. 
At each of thefe a row of aludels 1s adapted, the laft of which 
refts on a {mall ftruéture, at a confiderable diftance from the 
furnace. Between the furnace and the ftructure, at which the 
aludels terminate, is a {mall terrace or floping bank, the high- 
er part of which is even with the apertures of the furnace, 
and the lower with that of the fupport of the Jaft aludel. It 
is confequently an inclined plane, and ferves to fupport the in- 
termediate veflels. If any mercury efcapes for want of a pro- 
per clofure, it is collected at the junétion of the inclined planes 
of the terrace. When the fire is applied to the cinnabar, the 
iron and calcareous ftone unite with the fulphor ; and the mer- 
eury being reduced into vapours, paffes into the aludels. Af- 
ter the diftillation, all the aludels are carried into a {quare 
chamber, whofe floor flopes towards a cavity in the aii 
into which mercury is emptied. ‘é 

De Juffieu obferves, that the ores of cinnabar do not emit 
any exhalation noxious to vegetables, and that the environs of 
the mines of Almida, as well as the ground above them, are 
very fertile. He likewife remarked, that the working of. this 
mine is not pernicious to the workmen, as has been fuppofed 
and that thofe who work in the interior part of the mine, as 
felops, are the only perfons who are fubje& to any danger, be- 


eaufe'the fires, which" they are obliged to’ make, volatilize a 


- portion of the ea? to the aig ip 6 Arann aA are cone 


tinually expofed. ety hotel: 

Sage, in the ities of the pecsesbalin for: the year 1 neg 
has defcribed the procefs employed to extract mercury from 
einnabar, in the Palatinate. The furnace has a gallery charged 


with forty-eight retorts of caft iron, one inch thick, and three 


feet nine inches long, *containing about fixty pounds of the 
matter to be diftilled. » Thefe retorts are immoveably fixed in 
the furnace, A mixture of three parts of the ore well pound 
ed, with one part of flaked lime, is introduced by iron ladles.- 
The heat is produced by pit-coal put in at the two extremities 
of the furnace, the fides being pierced in feveral places to give 
fufficient air to maintain the combuftion. The mercury rifes 
by means of the re-action’ of the lime.on the fulphur, and is 
colleéted in receivers of earth, adapted to the retorts, and one 
third filled with water. This we at lafts ten or eleven 


hours. a: % petty 4 


Mercury obtained, -or. revivified, from cinnabar, is very 
pure, and contains no foreign matter. The mercury met with 
in commerce is feldom of this’ degree of purity, as it is almoft 
always mixed with foreign metallic matters, whence it appears 


tarnithed, and inftead of dividing itfelf into neat globules, it 


flattens, and feems to be covered with points. The merchants 


then fay it draws a tail. 


Mercury does not appear to be altered by the action of sigue 
It is very quickly, and regularly heated; that is to fay, its 
dilatation is extremely regular, as Bucquet and Lavoifier have 


' fhown, by their experiments into the effects of heat on differ- 


ent fluids, read at the Academy of Sciences. This phenome- 
non proves, that’ mercury is’ the fitteft fluid to afcertain ex- 
actly the a of se and forms the beft thermome- 
eer eo Rosh : 

This  getallid: fluid, enieshli to. tidied in. clofed ened boils 
in the fame manner as liquids ©, a property not peculiar to mer- 


? 
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cury, but common to filver, gold, and moft other metals. It 
is true, that as mercury is more fufible than any other metal, 
it boils fooner, and long before the red heat. Enbullition is 
nothing but the tranfition from the liquid to the vaporous ftate. 
The vapour of mercury, which is diftin@ly vifible, in the form 
of awhite fume, and, for the time, deprives the veflels in — 
which it is received of their tranfparency, is condenfed by 
cold into drops of mercury, which are equal to the quantity 
put into the retort, and have fuffered no alteration, provided 
the mercury he extremely pure, and the diftillation. carefully 
conducted. Mercury is therefore a very volatile fubftance, 
which may be diftilled like water, and in this property it ape 


proaches to the nature of femi-metals, or brittle metals. 


Boerhaave diftilled the fame quantity of mercury: five hun- 
dred times fucceflively, and found it not in any refpe& altered. — 
It only appeared rather more brilliant, heavy, and fluid ; doubt- 
lefs hecaufe the purification was very accurate. In this diftil- 
lation he obtained a fmall quantity of grey powder, which ap- 
peared to him to confift of mercury in a ftate of extreme di- 
vifion, and became fluid and brilliant by fimple trituration in 
amortar. It was a little black oxyd of mercury produced v4 
the air contained in the apparatus. 

Diftillation is the beft method of purifying mercury, and of 
feparating the mixed metals, with which it is ufually vitiated 
in commerce. The foreign metal is found in the retort, in 2 
brilliant cruft in fome parts, and blackith i inothers. By weigh- 
ing this refidue, the quantity of matter, with which the are 
cury was vitiated, is known, — 

The extreme weight of mercury ¢aufed chemifts to imagine 


| that it contains the pure terreftrial principle, or vitrifiable 


earth, in great abundance ; but this principle, when it abounds 
in bodies, gives them folidity, and mercury is, on the contrary, 
very fufible ; and again the earthy principle is fixed, and mere 
cury.is exceedingly volatile. Thefe circum {tances appearing 
contradictory, engaged Beccher to admit in this metallic fluid 
a peculiar earth, which he denominated, as we have before ob. 
ferved, mercurial earth, and attributed to it exceflive weight, 
together with volatility. Mercury was therefore, according to 
this chemift, a compound of three earths, viz. the vitrifiable, 
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the inflammable, and the mercurial. The exiftence of the lat. 
ter having never yet been proved, this opinion muft therefore 
be confidered as a mere unfupported affertion. Mercury ap. 
pears like all metallic fubftances, to be a peculiar combuftible 
body, whofe firft principles have not yet been feparated. As 
to the vitrifiable earth, whofe properties we have examined at 
the commencement of this work, we do not think that thete is 
 feafon to admit it in mercury, more than in other metals. fince 
no fuch principle has been extraéted from it. The fubftance 
diftinguithed by that name by Beccher and “Stahl, and fuppofed 
to exift in mercury, and in other metallic fubftances, is far 
_ from being a fimple and earthy fubftance, as we have already 
— obferved in fpeaking of metallic oxyds in general. , 

Mercury, reduced into vapour, has a very ‘iedidi ducal force 
of expanfion, and is capable of producing dangerous explofiows, 
when confined. Hellot related to the Academy, that a certain 
perfon, being defirous of fixing mercury, had put a quantity 
into an iron ball, well foldered together. The ball being 
thrown into the middle of a heated furnace, had fcarcely be» 
. - gome red, when the mercury burft through its confinement 
with a confiderable noife, and efcaped. Baumé, in his Experis 
— gnental Chemifiry, relates a fimilar faa, of which seofinay ythe . 
apothecary, was witneds. 

Mercury is infinitely more fufeeptible of oxydation by the 
 gontaét of air, and many other bodies, than has hitherto been 
fuppofed. A grey blackith pellicle is continually formed 
upon its furface, which is a true oxyd of mercury. 

_. Heated with the concourfe of air, this metal, at the end of 
- 4ome days, becomes changed into a brilliant red powder, of an 
‘earthy appearance, difpofed in fmall fcales. This powder, _ 
‘which no longer poffefles the metallic afpect, is a true mercu- 
vial oxyd. The alchemifts, who believed that the mercury 
‘was fixed in this experiment, called it, improperly, mercury 
precipitated by itfelf, or precipitate per fe. As mercury, though 
very volatile, requires neverthelefs the concourfe of air to cal- 
cine it, an inftrument fufficiently commodious has been invent- 
ed for this operation, ufually called Boyles Hell, It is a large 
‘glais veflel, flat at the bottom, fo that the mercury, enclofed 
within i it, forms a very thin ftratum, and confequently prefents 
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a large farface. It is Slated by a ftopper, accurately fitted to 
its neck, and perforated by an exceedingly {mall hole. The 
veffel is placed on a fand bath, and the mercury heated till it 


boils. The opening in the ftopper, on account of its minute. | 


nefs, fuffers the air to have accefs to the bottle, without fufe- 


fering the mercury to efcape. At the end of feveral months 
of digeftion, an oxyd, which is formed on the furface of the 
mercury, may be feparated. This is done by pouring the 
whole into a piece of clofe linen; the mercury pailes through 


by preffure, and the red oxyd remains on the cloth. ‘This pro- | 


cefs may be performed with equal fuccefs, with a flat bottomed 


matrafs, into which a fufficient quantity of, mercury is poured ~ 


to form a thin ftratum,. The neck of the matrafs is after. 
wards, drawn out into,a capillary tube, and the point broken 
off. This method, contrived by Baumé, is better adapted tq 
the oxydation of mercury, becaufe the veffel contains more 
air. It is likewife more eafily heated, lefs expenfive, and lefs 


fubject.to be broken than Boyle’s veffel.. To fucceed in this | 


experiment, the mercury muft be kept in a heat fufficient to 
make it boil gently night and day for feveral months. By 


placing a number of fuch veffels on the fame fand bath, a- 


very large quantity of precipitate per fe, or red oxyd of mercury, 
may be obtained, and a certain {ORRING may be had in Altegs 
or twenty days 4%. 

The precipitate per fe is a true oxyd of mercury, or combina- 
tion of that metallic fubftance, with oxygen, which it gradual. 


ly feizes from the atmofphere. This is proved inaconvincing | 


manner, from the following circumftances: Firft, Mercury can 


~ 


never be converted into precipitate per /e, without contact of 


air. Secondly, This combination cannot be made but with vital 
air, and does not take place in the different gafes which are 
not pure air. Thirdly, The mercury in this experiment be- 
comes heavier. Fourthly, When heated in clofed veffels, it 
may be entirely reduced into running mercury, .at the fame 


time, that a large quantity of elaftic fluid is difengaged, in 


which combuftible bodies burn four times more rapidly than 
in the air of the atmofphere. This is the fame fluid that was 
| firft difcovered by Dr. Prieftley, and by him called depblogi~ 
ficated air, and which we call oxygen gas, or vital air. The 


* 
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mercury lofes by reduction the ogg 3. it had acquired are 
calcination. 

\This laft fact, uutiee with the mete of the combufti- 
on of mercury, as far as relates to the neceflity of the free ad- 
miffion of air, and its diminution in the operation, has induced 
Lavoifier to conclude, from analogy as well founded as any ada 
mitted in natural philofophy, that metallic oxyds are mere 
combinations of metals with the oxygen of the air. As the 
precipitate per fe may be very well analyfed by heat; and as it 
feparates into two principles, pure vital air, and running mer- 
_cury, it is evident how ftrongly this valuable experiment tends ~ 
to explain, and to prove the pneumatic theory. It is eafily 
underftood, that the bafe of vital air, or the oxygen which was 
fixed in the mercury, becomes difengaged by recovering its 
elafticity with the afliftance of heat. To reduce the red oxyd 
of mercury in this manner, it muft be heated in veflels accuse 
rately clofed. If the air has accefs to it, it remains in the 
ftate of oxyd, becaufe it always finds in the atmofphere the 
body with which it unites, and which alone has the property 
of oxydating it. From this circumftance it was that Baumé 
infifted, that precipitate per fe is not reducible, but, on the cons 
_ trary, fublimes in reddifh cryftals of a ruby colour; while 
Cadet has maintained, that all precipitates per fe are equally re- 
ducible into fluid mercury. Macquer has fhown, by an inge- 
nious explanation, which perfeétly agrees with the facts, that 
both thefe chemifts were in the right; and that if the oxyd of 
mercury be heated with accefs of air, it fublimes totally, and 
may even be melted into’ a moft beautiful red glafs, as Mr. 
Keir, a learned Scotch chemift, has afferted, in his tranflation 
of ‘the: ‘DiGionary of Chemiftry ; but that the fame oxyd, 
though capable of fubliming with the contaé of air, is reduced 
\ into'a running mercury, and gives out vital air, when it is 
| ey heated in well-clofed veffels. 

- Mercury i is not altered by expofure to air. It is only ob- 
ferved, that it becomes tarnifhed by the particles of duft, which 
the air depofits, and from that circumftance mercury has been 
called the loadftone of duff. All bodies, however, feem to have 
this property, though it is moft fenfible in this metal; on ac- 
count of its brilliant furface. But it is not at all nen by 
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this circumftance ; nothing more being neceilary to give it it¢ 
original brilliancy, than toe through a hen of : Re 
leather. 

. Mercury does not feem to diffolve § in water. Phyficians arey 
neverthelefs, in the habit of caufing a bag full of this metal to 
be fufpended in vermifuge decoctions during their ebullition ;_ 
and. experience has fhown, that this praétice is attended with 
good effects. Lemery affirms, that mercury lofes nothing of 
its weight by this decottion. It is probable, that a principle, 
fimilar to that of {mell, emanates from the mercury, 2 princis 
ple fo fugitive and fubtle, that its weight cannot be found. | 
‘It is perhaps this principle that communicates the anthelmin- 
thic virtue to*water. 

_ Mercury does not unite to earths more than are métialig 
{ubftances ; its red oxyd, or precipitate per fe, might perhaps 
fix in glafles, and colour them, as is obferved to sadn 
with the oxyd of arfenic. 

The action of barytes, magnefia, lime and alkalis on mercue 
ry, are not known, 

The fulphuric acid does not act on this metallic Shighante 
but when it is.well concentrated. To make this folution, one 
part of mercury is poured into a glafs retort; and one part and 
a half, or two parts of concentrated fulphuric acid, are added ; - 
the mixture is heated, and a violent effervefcence is foon after 
excited; the furface of the mercury becomes white, anda pow- 
der of the fame colour is feparated, which renders the acid 
opake; and a large quantity of fulphureous gas is difengaged, 
which may be colleéied over mercury. This method, as we 
have feen in {peaking of the fulphuric acid, is moft commonly 
ufed to obtain that gas. A portion of water charged with 
fulphureous acid gas likewile pafles over. When this diftilla- 
tion is urged till the fulphureous acid no longer pafles over, a 
white opake very cauftic mafs is formed at the bottom of the 
retort, which weighs one third more than the mercury made 
ufe of, and ftrongly attratts the humidity of the air. The 
greateft part of this mafs is an oxyd of mercury united to 
a‘fmall portion of the fulphuric acid. It is confiderably fixed, 
according to the obfervations of Kunckel, Macquer, and Buc- 
quet. In this operation the fulphuric acid is decompofed by 2 


' MERCURY. : 3 19 
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double elective attraGtion ; the mercury, which is a combuf. 
tible fubftance, unites to the oxygen contained in the acid, 
while the heat difengages the fulphureous gas and the water. 
The metal muft therefore be in the ftate of an oxyd, and mutt 


_ eonfequently have much more fixity than fluid mercury. | 


4 


A portion of this fulphuric mercurial mafs is foluble in wa- 
ter. When a large quantity of water is poured upon it, it 
mixes with the mafs, and a white powder precipitates, if the 


_ water be cold; but if boiling water be ufed, the powder is of 


a beautiful brilliant yellow colour, which is fo much the more 
lively, as the quantity of water and the heat are greater. This 


‘was anciently called turbith mineral, or yellow precipitate. We 


now call it yellow mercurial oxyd. The water which ferved 
to wath it is decanted, and a new quantity of boiling water is 
poured on the turbith, in confequence of which it becomes. of a 
ftill more lively yellow. The wafhing is repeated a third time, 
to deprive it of all the fulphuric acid it contains. In this ftate 
it has no longer any tafte, but is a mercurial oxyd, which, 
when urged by fire in a retort, gives out at firft a little ful. 
phureous acid, and is then reduced into running mercury, giv~ 
ing out a great quantity of vital air‘: Kunckel mentions this 
experiment, and it has been fuccefsfully repeated by Monnet, 
Bucquet, and Lavoifier, who have made it in the moft accue 
rate manner. I have alfo repeated it many times with fuccefs. 
It proves, as we have obferved, that the fulphuric acid is form. 
ed of fulphur, oxygen, and water; but a very ‘violent fire is 
neceflary to effe& the reduétion of the turbith. It is perhaps 
for want of a fufficient heat that Baumé did not obtain mer. 
cury ; and that he affirms, that it cannot be reduced to its me- 


‘tallic form, but by the addition of acombuftible matter. ‘The 
- fulphuric mercurial mafs being kept heated in the fame retort 


in which it has been difflolved, without unluting or wafhing the 


 tmafs to deprive it of the portion of acid, the decompofition of 


the oxyd neverthelefs takes place, and it is reduced into run- 


_ ning mercury, ‘in proportion as the oxygen, which it had ta- 


ken from the fulphuric acid, becomes an elaftic said by the 
combination of heat and light. 

The water which has been poured on the white fulphuric 
mercurial mafs is loaded with a portion of the acid which was 
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not decompofed ; but as oxyd of mercury is. very foluble in that 
acid, a certain quantity is ‘always taken up, fo that the water 
holds in folution a true fulphat of mercury. By evaporating 
moft of the water, this falt is depofited in fmall needles, the 
form of which has not been determined, becaufe they are {carces 
ly ‘confiftent, and quickly attract humidity. When boiling 
water is thrown on the cryftals of fulphat of mereury, they bes 
come yellow, and in‘the ftate of a merenrial oxyd, becaufe the 
water feparates the acid, which adheres but weakly, and leaves 


the oxyd pure. The fame event happens when the water em= 


ployed for the firft wafhing of the mercurial mafs is moftly 
evaporated, and the remainder is afterwards diluted by the ads 
dition of a large quantity of boiling water, inftead of bringing 
it to cryftals. A yellow powder is precipitated in the ftate of : 
atrue oxyd. If cold water be ufed, the precipitate is white ; 
but it immediately ‘aflumes a yellow colour by the addition of 
boiling water. In this manner the folution of the oxyd. of 
mércury may be rendered decompofable or not by water. .For 
this purpofe it is fufficient to evaporate it nearly to cryftalli- 
zation, or to charge the acid with all the mercurial, oxyd it is 
capable of diflolving ;. for then the union of thefe two bodies is 
eafily deftroyed by water. Ifa {mall quantity of acid be add- 
ed, water is‘no longer capable of caufing a precipitation, +1 
obferved this in the moft fatisfactory manner, by diflolving 


well wathed turbith mineral in weak fulphurie acid; the folu- ¥ 


tion is not faturated with mercurial oxyd, and is at the fame 
time not precipitable by water. But if the folution be charged _ 
with as much turbith mineral as it can diffolve by the affitt. 
ance of heat, which may be done by adding that fubftance till 
it is no longer taken up, then the folution being poured. into 
cold water, affords a white precipitate; or if into hot water, a 
yellow powder. In this ftate, if a {mall quantity of fulphuric , 
acid be added, it ceafes to afford any precipitate. . ‘The white 
mercurial oxyd which the fulphat of mercury -depofits, when 
cold water is poured on it, is very foluble, and may be made 
. to difappear, by adding fulphuric acid to the mixture®, | 3 
: Sulphat of mercury may be decompofed by magnefia and 
lime, a yellow precipitate being depofited ; and fixed alkalis 
neue an oxyd of ema ta nearly of the fame. colour. 
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It mutt be obferved, that thefe precipitates of mercury are vari- 

oufly coloured, according to the ftate of the folution, and the na-’ 
ture of the precipitating fubftance ; and their quantities likewife 

differ. They are very abundant when the folution is highly | 
-charged ; and if, on the contrary, a folution which is not fa- 
turated with mercury be decompofed, every portion of oxyd 
which is feparated by the firft drops of the precipitant is re- _ 
diffolved by the excefs of acid. But when that excefs is fatu- 
mated, the precipitate becomes permanent. Thefe different 
exyds of mercury precipitated by alkaline fubftances are redu- 
gible in clofe veflels without addition. Ammoniac does not 
precipitate fulphat.of mercury when it contains an excefs of 
acid; it forms a triple falt, or ammoniaco-mercurial fulphat. 

When tthe fulphat of mercury is properly neutralized, and 
without excefs of acid, only a {mall portion of black oxyd is 
feparated by the ammoniac, which it renders reducible by the 
contaét of light alone. It forms a triple falt with the greater 
part of the fulphat of mercury. 

The natric acid.is decompofed by mercury with the greateft 
rapidity. Whe folution is effected without the application of 
external heat, and with various degrees of aGivity, according 
to the ftate of the acid. ‘The common aqua-fortis of the fhops 
acts on mercury without emitting any confiderable quantity of 
red vapours. If a fmall quantity of fuming nitrous acid be 


_gdded, or if the mixture be heated, the combination proceeds 
much more rapidly, and a very Jarge quantity of nitrous gas 


is difengaged. The mercury being reduced to an oxyd, re- 
mains diflolved. The folution is at firft green, in confequence 
of a little nitrous gas which it holds in folution, but it lofes 
that colour at the end of a certain time. By this procefs, the 
mitric acid takes up a quantity of mercury equal to its own 
weight. Bergman has' obferved, in his Diflertation on the Ana- 
jyfis of Waters, that nitric mercurial folutions differ from each 
other, according to the manner of their preparation ; that which 
is made in the cold, and without.the difengagement of much 


red vapours, not being decompofable by the addition of diftil- 


led water; but if tHe folution be affifted by heat, and a large 
quantity of nitrous gas be produced, a precipitate will fall 
down on the addition of water. Such a folution cannot with 
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certainty ‘Re abide ufe of in the analy fis of mineral waters, ” ag 
we {hall hereafter obferve. This phenomenon i is, I apprehend, 

owing to the fame caufe in the nitrous as in the fulphuric fo- 
lution. Nitric acid, affifted by heat, is capable of fuperfatue 


rating itfelf with oxyd of mercury, and’ holding it. fufpended. | 


This kind of folution, with excefs of mercury, -will be precipi~ 
tated by diftilled water, which changes the denfity of the li- 
quor, and diminithes the adhefion of the mercurial oxyd to the 
-hitric acid; the precipitate, therefore, is a true oxyd, which is 
very yellow, if warm water be poured on the fuperfaturated 
folution, but is merely white if cold water be ufed. The yel. 
low colour may, however, be inftantly communicated by wath. 
ing in warm water. But, on the other hand, as the folution 
made in the cold contaits only mercurial nitrat, without an ex 
cefs of oxyd, becaufe it cannot become charged with the oxyd 
which is fuperabundant to its combination, but by means of 


~ 
_ 


heat, diftilled water occafions no precipitate. [ think myfelf 


juftified in accounting for the fatts in this way, from a’circum- 


{tance which i have obferved a great number of times, viz. + 


that the fame mercurial folution may be rendered decompof- 
able or not by water, accordingly as mercury or acid are add. 
ed, and this may be repeated’ many times. For this .purpofe, 
mercury is to be diffolved without heat in the nitric acid, in 
as large a quantity as can be taken up; this folution is not de~ 
compofable by water, though nitrous gas has efcaped’; but if 
mercury be added to this by the affiftance of heat, it becomes 
capable of affording a precipitate with water. By the fame 
theory it is very evident that a nitric folution, which does not 
_ afford a precipitate by the addition of water, may acquire that 


property by fimple heating. The heat, in fact, difen gages ni- 


trous gas, and this difengagement cannot be made without the 
-deftruction of a certain quantity of the acid. The proportion 


of mercurial oxyd to the remaining acid becomes of courfe 


greater, and the excefs is no longer combined, but adheres to 
the nitrat of mercury, and is fufpended in fuch a manner that 
water can precipitate it eafily.. I have afcertained the faG that 
mercurial folutions afforded only the excels of oxyd united with 
a little nitric acid, by the addition of water, and do ftill retain 
.@ portion of true nitrat of mercury, which may be decompofed 
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by alkalis, in the fame manner as happens with the fulphuric 
mercurial mafs wafhed for the preparation of turbith mineral. 
_ This portion of nitrat of mercury may even be brought to cry- 
- ftallize. The excefs of mercurial oxyd, which renders the ni- 
tric folutions capable of being decom pofed: by water, is likewife 
attended with a circumflance which favours this decompofition ; 
it is, that the oxyd i is fo ftrongly oxygenated, that it has but 
very little adherence with the nitric acid. | ? 
_-, The folution of mercury in the nitric acid is olicacazt ai 
cauftic, and capable of corroding and deftroying our organs. 
_ When it falls on the fkin, it forms fpots of fo deep a purple, 
‘that they appear black; thefe {pots cannot be diffipated but by _ 
the feparation of the epidermis, which fcales off. The folution 
is ufed as a powerful efcharotic in furgery, by the name: of 
mercurial water. The folution of mercury in the nitric acid is 
_' capable of affording crylials, which differ from each other in 
their form, according to the ftate of the folution, and the cir- 
- cumftances accompanying the cryftallization. ‘Thefe varieties 
being carefully obferved, appear to confitt of four diftinct fpecies, 
“which I fhall here defcribe. 
tack. A folution made in the cold affords, by {pontaneous eVae 
poration, after feveral months, very. regular tran{parent cry= 
ftals. Romé de Lifle has defcribed them accurately. ‘They 
are flat folids, of fourteen faces, formed by the union of two 
tetrahedral pyramids, truncated very near their bafe, and like- 
wife at the four angles, which refult from the iaapem of the 
pyramids. ‘ 
2. If the fame olution made in the cold be evaporated and’ — 
left to cool, it depofits, in the courfe of 24 hours, a kind of 
very acute. prifms ftriated obliquely acrofs their length, which 
are formed by the facceflive application of fmall laminz, pla- 
ced flopewife upon each other, like tiles. ~(Botanifts denote 
this by the term imbricatim. )° On a near examination of the 
elements of thefe prifms, I found that the lamine which com- 
pofe them are folids, with fourteen faces, fimilar to the eryftals 
obtained by tpontengous evaporation, but nailer and more ir- 
regular. : ; . 
25, Ik a nitric iolaied be made be a, “nila and regulated nee 
- at aBords, by cooling, cryftals, in flat, very long, and very 2- 
; PS 
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cute needles, firiated lengthwife; thefe are the moft commonly 
obtained, and have beed deleribed by the greateft number of 
chemilfts, efpecially by Macquer, Rouelle, Baumé, &e. 

4. Laftly, If this folution be more heated, fo as to become 
decompofable by water, it nfwally takes rk form of a white 
and irregularly formed mafs, fimilar to the {ulphuric. combi- 
nation. In this circumftance I have fometimes had a confufed 
aggregate of {mall very long needles, of the appearance of fa- 
tin, and flexible, which followed the motion of the liquor, — 
They were perfe@ly fimilar to the brilliant and filver coloured 
dendrites which I have often obferved on the fides of bottles, 
containing acetat of potath, or the foliated earth of tartar. Tt is 
proper to add, that this laft folution, which affords only irre- 
gular and confufed cryftals, or fhapelefs maffes, becaufe it con- 


tains much fuperabundant oxyd of mercury, may be rendered 


capable of a more pein eryftallization by the additio 
acid. 

Thefe feveral mercurial nitrats prefent nearly the face sii 
nomena. They are very cauftic, and corrode the fkin in the 
fame manner as their folutions; they detonate on burning 
coals. It muft be obferved with regard to this property, that 
it is much more fenfible in the very regular cryftals of four- 
teen facets, than in thofe which have the form of fmall needles ; 
and that it does not exift at all in the white mafs precipitated 
from the ftrongly heated folution. The detonation of mercu- 
rial nitrat is fcarcely perceptible in cryftals newly formed, but. 
is rendered fufficiently fenfible by fuffering them to dry for » 
fome time on blotting paper. If they be then placed on an ig- 
nited coal, they melt, become black, and extinguifh the place ~ 
on which they are put ; but their borders, which: become dry, | 
throw out fmall reddith fparks, with a noife fimilar to that of 
a flight decrepitation. When the very dry cryftals are ufed, @ 
ftvonger whitith flame efcapes, which foon ceafes. 

The nitrat of mercury melts when heated in a crucible, and 
emits very thick red vapours. In proportion as it lofes its 
water and nitrous gas, it takes a deeper yellow colour, which 
is afterwards converted to an orange, and laftly to a brilliant 
ted. In this ftate it is called red precipitate. We term it red 
ons f oe os se nitric acid, ¥f this preparation is intended 


- 
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to be employed in furgery as a cauttic, it muft be made in a 
matra{s by a mild heat, in order that it may retain a portion 
of the acid, to which it owes its corrofive power. Nothing re- 
mains after it has been ftrongly heated, but an oxyd of mer- 


_ eury, formed by the union of the metal to the oxygen of the 


nitric acid. Mercurial nitrat diftilled in a retort affords a fub- 
acid phlegm, and nitrous gas at firft, after which it becomes 


_ xed precipitate; and a ftronger heat being applied, occafions a 


large quantity of vital air, with a {mall portion of azotic gas 
to be difengaged, the mercury being fublimed in the metallic 
form. It is from this experiment, made with the greateft ac- 
curacy, that Lavoifier has fucceeded in proving the compofi- 
tion of the nitric acid, ‘as we have obferved in the hiftory of 
that acid. 

Nitrat of mercury becomes yellowifh on expofure to airy 
and is very flowly decompofed. It is foluble in diftilled water; 
in 2 larger quantity when boiling than in the cold, and confe- 
quently cryttallizes by cooling. When this falt is diffolved in 
water, 2 portion remains, which is of a yellowifh colour, and 
is not taken up. Monnet calls this matter nitrous turlith, and 
ebferves, that a large quantity may be obtained by wathing 2 
nitric mercurial mafs, evaporated to drynefs, fuch as is made 
for the preparation of red precipitate. If it be intended that the 
mercurial nitrat fhall be entirely diflolved, water muft be em- 
ployed, in which aqua-fortis muft be poured, until the precipi- 
tate difappears. I have obferved, when boiling water is pour 
ed on the pureft nitrat of mercury, it immediately becomes 
yellow, and affords an oxyd of a deep colour, which, when ex- — 
pofed to fire, becomes red more quickly than that which is 
made by the fulphuric acid. ‘The yellow oxyd of mercury by 
the nitric acid is in general more accurately oxydated than that 
which is prepared by the fulphurie acid; which happens, as 
we have already obferved refpedting other combutftible fubftans 


. es, from the nitric acid fuffering its oxygen to be adengeeee 


more eafily than the fulphuric acid. 
Barytes, magnefia, lime, and alkalis, decompofe nitrat of 


mercury, and precipitate the metal in the flate of oxyd. Thefe 


precipitates are of different colours, weight, and quantity, ac- 
eording to the ftate of the folution. Gauftic fixed alkalis af- 
ie | X iij 
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’ ford a yellow precipitate, more or lefs brown, or of a riot | | 


colour, according as their caufticity. is more perfect. Ammo- 


niac precipitates the nitric mercurial:folution, of a grey. flate 


colour, provided it be of that kind which water cannot decom- 


pofe ; but the fame falt produces a white precipitate, in a fa- 


turated folution of mercury, fuch as-water can precipitate. 


Thefe differences have been accurately obferved by Bergman. | 


The precipitates are mere oxyds of mercury, more or lefs oxy- 
genated ; they are all reducible without addition, and by mere 
heat in clofed veffels, and all afford pure air during their re« 
duction‘. Thofe which have been precipitated by alkaline car- 
bonats afford a certain quantity of carbonic. acid by the aétion 
of heat.. Thofe which, without having been precipitated by 
carbonats, have been merely expofed to the contact of. atmof~ 
pherical air, exhibit the fame phenomenon, becaufe they al- 
ways abforb this acid from the atmofphere ; 3 a property com- 
mon to all the oxyds: of mercury, and even to thofe of feveral 
other metals. The oxyds of mercury, by alkaline Anterme- 
 diums, have a property, difcovered by Bayen, which muft not 
be pafled over in filence. They detonate like gunpowder, 
when expofed in an iron {poon to a gradual heat, after having 
been triturated in the quantity of half a drachm, with fix 
grains of flowers of fulphur; after the detonation a violet cos 


loured powder remains, which may be fublimed into cinnabar. . 


The fulphuric acid, and.the falts into which it enters, like- 
wife decompofe nitrat of mercury on account of the. ftronger 
affinity of the fulphuric acid to mercury. If fulphuric acid, 
or a folution of fulphats of potafh, foda, &c. or of any other 
fulphuric falt, be poured, into a folution of mercurial nitrat, 
a whitith precipitate is formed, if the nitric folution be 
not faturated ; but it is yellower in proportion as the nitrat of 
mercury contains lefs acid, and more -mereurial oxyd. This 


precipitate is fulphat of mercury neutralized in the firft ins ‘ 
fiance, and with excels of oxyd in the. fecond. + a house 


that it always retains a portion of nitric acid. 
‘The muriatic acid has no fenfible ation on mereury, though 
it be one of thofe which has the ftrongeft affinity with the oxyd 


of that metal; but its action on mercurial oxyd, with which it | 
forms a peculiar neutral falt, is very powerful. . This combi- 
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“nation takes place whenever the muriatic acid is brought into. 
contact with the oxyd, in a ftate of extreme divifion. If a 
{mall quantity of muriatic acid be poured oh a nitric folution 
of mercury, this. acid feizes the oxyd of the metal, and forms 2 
falt which is precipitated in a kind of whitith coagulum, called 
: white precipitate ; the muriatic falts, with bafe of alkali, or of 
any falino-terreftrial fubftance, abundantly produce the fame 
effect, and form befides nitric falts, differing according to the 
nature of the bafe. Buti it muft be obferved, with refpe& to 
this precipitation, that it does not take place when the oxy ges 
nated muriatic acid is ufed; becaufe though this acid takes the 
 oxyd of mercury from the nitric acid, the falt which it forms 
with that oxyd is very foluble i in water ; whereas the falt form- 

_ed by the common muriatic acid is not at all foluble. 
This acid has a ftronger affinity than the fulphuric acid with 
the oxyd of mercury, and occafions the fame precipitate in the 
’ fulphuric folutions of that metal, as it does in the nitric folu« 
tions. The compound of muriatic acid and oxyd of mercury 
ray exift in two ftates, as we have before obferved, according 
to o the fimple or oxygenated ftate of the acid’; the latter confti- 
‘tutes the oxygenated muriat, or corrofve, and the former the 
mild mercurial muriat. - ~ 
There are feveral proceffes ie) preparing corrofive idiseaee. 
or corrofive mercurial muriat ; in general, equal parts of dried 
“mercurial nitrat, decrepitated muriat of foda, and calcined ful- . 
phat of iron,:or white martial vitriol, are mixed and put into a 
Matrafs, two thirds of whofe capacity are left empty. This 
veffel is plunged into a fand bath, and gradually heated till its 
~ bottom becomes of an obfcure red; the fulphuric acid difen- 
“gages the muriatic acid from the foda; the latter feparates the 
mercury from the nitrous acid, from which it takes a portion 
of its oxygen, fo that it becomes oxygenated muriatic acid ; it 
then combines with the oxyd of mercury and forms corrofive 
mercurial muriat, which is fublimed in the form of’ flattened 
and pointed cryftals to the upper part of the matrafs; the ni- 
tric acid being diffipated in the form of nitrous gas. The re- 
fidue is reddith or brown, and contains oxyd of iron, and ful- 
phat of foda, formed by the tinion of the fulphuric acid with 
the bafe of the mating falt.. This fale 3 is prepared in the large 
X ii - 
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way in Holland, by triturating equal parts of mercury, mre tie 
at of foda, and fulphat of iron together, and expofing the mafs: 


toa violent fire, In this operation the oxyd of iron, deprived 


of the fulphuric acid by heat, and highly oxygenated, appears: 
to caufe the muriatic acid to pafs into the oxygenated ftate, 


fince this laft only is prefent in fufficient quantity perfe@ly to 


diffolve the. ‘mercury made nfe of. ‘he corrofive mercurial 
muriat maylikewife be obtained by fublimation, from mix- 
tures of fulphat of iron, muriat of foda, and mercurial preci« 
pitates, by fixed alkalis, or from every kind of! oxyd of mer 
cury. 

Boulduc has given a very good procels for preparing corro~ 
five mercutial muriat ; but Spielman remarks, that it was bes 
fore defcribed by Kunckel in his Chemical Laboratory. It con- 
fits in heating equal quantities of fulphat of mercury, and de- 
crepitated muriat of foda in a matrafs ; the muriat of mercury 
is volatilized, and the refidue confifts of fulphat of foda. This 
method affords a very pure corrofive fublimate ; whereas’ that 
ufed in commerce, and even that prepared in the fmall way, 
with fulphat of iron, always contains a {mall quantity of this 
metal. It is likewife more eafy to execute, and more econo- 
mical. We mutt here obferve, that this operation proves that 
the fulphuric acid has the property of oxygenating the muria-. 
tic acid. Monnet affirms, that he has likewife obtained this 
falt, by treating, in a retort, very dry muriat of foda and mer- | 
eurial axyd, precipitated from its nitrous folution by fixed al. 
kali. In all thefe preparations of mercurial corrofive mutiat, 
care muft be taken not to break the fublimatory veffel till it is 
entirely cool, in order to avoid the vapours of the fublimed 
falt. Laftly, There is another way of preparing the corrofive 
mercurial muriat more readily ; it confifts in pouring into a 
folution of nitrat of mercury a quantity of oxygenated muria- 
tic acid, and evaporating flowly the mixture. When the ni- 


trous acid is difengaged the liquor affords, by cooling, cryftals 


of corrofive mercurial muriat,. There is reafon to think that 
when the oxygenated muriatic acid of Scheele fhall be better. 
known, the corrofive mercurial muriat of the fhops will be 
ar pi by this fimple folution. — veer ee? 
Corrofive mercurial muriat is a neutral filing fubitance 
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which deferves to be carefully attended to by chemifts and 
phyficians ; it poffeffes a great number of properties which are 
highly neceflary to be Known, and of which we fhall proceed 
to give a fketch. Its tafte is exceedingly cauftic; the {malleft 
quantity being laid upon the tongue, leaves for a very long 
_ time an highly difagreeable ftyptic and, metallic tafte. This 
impreffion is carried even to the larynx, which it contraéts 
fpafmodically for a long time, efpecially in delicate perfons. 
_ The aétion of this falt is ftill ftronger on the tunics of the ftoe © 
mach and the inteftines. When it is applied to thefe for any 
length of time, it corrodes them, and deftroys their fubftance, 
. for which reafon it is one of the moft violent poifons we know. 
' The caufticity of corrofive mercurial muriat appears to de 
_ pend on the ftate of the mercury, as Macquer has very ingeni- 
oufly obferved. It cannot be attributed to the muriatic acid, 
- as fome authors have thought for the mercury is more than 
treble the quantity of the acid. On this account the falt ren- 
ders fyrup of violets green, rather than red, according to the 
a of Rouelle. The tafte of corrofive mercurial mu- 
riat is befides exceflively ftronger than that of the muriatic 
acid. A drachm of {pirit of falt, diluted with water, may be 
taken with impunity ; whereas a few grains of corrofive mer- 
curial muriat,! diflolved in the fame quantity of water, would 
-poifon without remedy. Bucquet thought that this extreme 
ftrength of tafte depended on the combination of the two bo- 
dies, and from thence deduced one of his ftrongeft proofs of the 
law of affinity, which eftablithes, that compounds have new 
properties, very different from thofe of either of their compo- 
nent parts. 

Corrofive mercurial muriat is not fenfibly altered by light; 
heat volatilizes, and femi-vitrifies it. If it be ftrongly heated 
with accefs of air, it is diffipated in the form of a white fume, 
whofe effets on the animal economy are very active, and ex- 
ceedingly dangerous. When heated flowly, and by degrees, it 
fublimes in a cryftalline and regular form, into prifms, fo flat- 
tened that it is impoflible to determine the number of their 
faces. They terminate in very acute fummits, and have been 
‘very properly compared to the blades of pontards thrown con- 
fuledly among each other. Fire alone is not capable of decom- 
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- poling this falt, neither is. it falpepiible of alteration fiom tie 
air, It is foluble in nineteen parts of water, and cryftallizes 
by evaporation, in flattened prifms, very dharp, their extremi- 
ty being fimilar to thofe obtained by, fublimation. The {pon- 
taneous ‘evaporation of this folution has feveral times afforded 
me oblique angled parallelopipeds, whofe extremities were trun- 
cated flant-wife. _Bucquet obferved the fame fac. -Thouve- 
nel has obtained cryftals of this falt, in hexahedral. Lien Si 
little flattened. 

Barytes,, magnefia, and iiiey decompofe the corrofive mere 
curial muriat, and precipitate the mercurial oxyd. The phase 
gedenic water made ufe of as a corrofive by furgeons, is made 
by throwing half a drachm of this. falt, in powder, into a pound 
of lime-water 3; @ yellow precipitate is formed, which renders 
the fiuid opake, and it is employed before this fabfides, Fix. 
ed alkalis © ‘precipitate from corrofive mercurial ‘muriat, a 
orange coloured oxyd which becomes deeper coloured - by keep« 
ing. _Ammoniac affords a white precipitates which satten. a 
fhort time becomes of a flate colour®. | 

Acids and neutral alkaline falts, produce. no > change - in the | 
corrofive. mercurial ‘muriat. This falt contraéts an intimate 
union with muriat of ammoniac without decompofition. This - 
very fingular faline compound, which was highly efteemed by 

the alchemifts, and called by them fal alembroth, falt of art, or of — 
wifdom, &e. is formed either by fublimation or cryftallization, 
The ammoniacal muriat renders the corrofive mercurial muriat 
very foluble, fince, according to Baumé, three ounces of water 
charged with nine drachims of the former, diflolves five ounces 
of the latter falt. This folution is made with heat, and af- 
fords a folid mafs in cooling. A preparation, called white mere 
curial precipitate, is made from this falt. A pound of corrofive 
mercurial muriat in powder is thrown into. a folution of the 
fame quantity of muriat of ammoniac ; when the falt. is per=- 
fe&tly diffolved a {olution of carbonat of potath is added, which 
forms a white precipitate, which is, waihed and dried in the 
form of {mall lozenges. In this operation the potath difen- 
gages. the ammoniac, which precipitates the mercury in a white 
oxyd. Heat, and even ght gives this precipitate a yellow 
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. Corrofive mercurial muriat is altered by hydrogen gas; Sule: 
phur does not change it, but alkaline fulphure decompofes this 
as well ag all the other folutions of mercury ; a black precipi- 
- tate being produced, which arifes from the combination of the: 
fulphur with the mercury. Moft of the metals we have 
mentioned are capable of decompofing this falt, and each de- 
compofition exhibits peculiar: dein? i which well nei 
_ to be examined. ts | ! 

_ I£ two parts of corrofive mercurial muriat, ids one of ar- 
fenic, be diftilled by a mild heat, a tranfparent fubftance, of | 
the confiftence of oil, paffes into the receiver, part of which 
foon condenfes into a kind of white jelly, called corrofive oil, or 
butter of arfenic. If the heat be continued after the butter has’ 
pafled over, running mercury is obtained; fo that the procefs 
affords a method of determining accurately the principles of 
corrofive mercurial muriat. The muriat of arfenic does not 
appear capable of cryftallization, melts with gentle heat, and 
* cauftie that it inftantly deftroys the organs of animals. It 

oluble in water, which partly decompofes it; but its other 
properties are unknown. Oxyd of arfenic does not afford it, 
becaufe in this ftate the metal being already combined with a 
portion of oxygen, cannot take it fromthe oxyd of the mer- 
cury, nor ge ed ys wit oh fy its: muriatic combina- 
tion. / 
The effeéts of cobalt, nickel, and manganefe, on corrofive 
mercurial muriat, have not been examined. Bifmuth, antimo- 
ny, and zink, decompofe this laft falt with great facility. 
When two parts of corrofive mercurial muriat and one part of 
bifmuth are diftilled together, a thick fluid fubftance is obtain- 
ed, which congeals into a mafs of a greafy appearance, fufible 
by heat, and precipitable by wafhing with much water ; and 
in a word, a true folid muriat of bifmuth. Poli, who firft de- 
-{cribed this experiment, in the Hiftory of the Royal Academy 
- for the year 1713, affirms, that when this dutter of bifmuth is 
fublimed feveral times, there remains in the veffel 2 powder of 
the colour of oriental pearls, very foft to the touch, and as it 
ie glutinous ; ane sy this oF hil to be gay es asa 
‘pigment. = . ) 
Tf twelve. ounces vat Ae fand two er of soiedhing 
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mercurial muriat, be accurately mixed together, heat is excit. 
ed, which fhows that there is a rapid action between them. lf 
the mixture be diftilled by a gentle heat, a thick liquor is ob. 


tained, which becomes fixed in the receiver, and often in the — 


neck of the retort, in the form of a white mafs, called dutter of 


antimeny. This fublimed muriat of antimony ufually weighs 


fixteen ounces and a few drachms. The refidue is compofed of 
mercury, and a grey powder of antimony, which floats on the 
metallic fluid. If the diftillation be continued after the mu- 
tiat of antimony has pafled over, a new receiver being adapt- 
ed, running mercary is obtained, foiled by a {mall quantity of 
the muriat of antimony, which it is impoffible to clear entirely 
out of the neck of the retort. Baumé, who has accurately de- 
_feribed this operation, affirms, that by this procefs two ounces 
of running mercury may be obtained, one ounce of antimony 
hi powder, mixed with the mercury, and fix drachms twenty- 
four grains of antimony melted in the retort. The latter is 
partly oxydated, it affords a red oxyd and a white, in part & 
blimed. In this experiment the antimony is oxydated by t 
oxygen which is feparated from the oxyd ef mercury, and 
unites to 'the muriatic acid, with which it forms the muriat of 
antimony. The fame decompofition takes place equally well 
with fulphure of antimony ; one part of that mineral in pow- 
der being diftilled with two parts of corrofive mercurial mu- 
tiat, affording a fublimed muriat of antimony. But the refidue, 
inftead of containing running mercury, exhibits a combination 

of fulphur with that femi-metal. This combination may he 
fublimed by a f{tronger fire into red needles, Seige called 
cinnabar of antimony. 

This fublimed muriat of antimony, or the combination of 
the murtatic acid with antimony, does not take place but in 
proportion as the femi-metal takes the oxygen from the mer- . 
eury, a8 we have already obferved of arfenic. This compound 
is in a folid form; it cryftallizes in thick parallelopipeds ; its 
eaufticity is fufficiently {trong to deftroy both animal and ve- 
getable matters in a very fhort time. The action of light 
changes it: by a low heat it is melted, and becomes fixed by 
cooling ; ; for which reafon it has been called butter of antimony. 
It is eafily deprived of its white colour ; and it may be retti- 
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fied by diftillation. When expofed to the air it attracts moif- 
ture, and is diffolved into a thick fluid, apparently oleaginous : 

it does not completely diffolve in water, the greater part being 
decompofed by that fluid.. When fublimated muriat of anti- 
mony is thrown into difti'led water, a very abundant precipi- 

tate is immediately formed, which is known by the name of 
einetic powder, or powder of Algaroth, from the name of an Ita- 
lian phyfician who firft ufed it. It has been improperly called 
mercurius vite. This precipitate is an oxyd of antimony which 
is violently purgative and emetic in a fmall dofe, as for ex- 
ample, three or four grains. In order to obtain it very pure 
it muft be wathed feveral fucceffive times in diftilled water. 
Its properties are different from the other oxyds of this metal, 

which have not fo ftrong an aétion on the animal economy. A 
portion of this oxyd remains diflolved in the water ufed in 
wafhing the muriat of antimony, in which itis fufpended by 
_ the acid taken up by that fluid. This fact may be afcertained 
by the addition of a fmall quantity of alkali, which occafions 
an abundant white precipitate. It is therefore the excefs of 
oxyd with which butter of antimony is charged, that gives it 
the property of being decompofed by water, as well as that of 
taking the form of a folid mafs. The fublimated muriat of 
antimony diffolves with heat and efferyefcence in the nitric 
acid; a large quantity of nitrous gas being at the fame time 
difengaged with confiderable agitation of the fluid. The mu- 
riat of antimony difappears, and the liquid becomes of a yel- 
low reddifh colour. It is a folution of oxyd of antimony in 
nitto-muriatic acid. ‘The oxyd is foon depofited in the form 
of a powder, or white magma. If the folution of muriat of 
antimony by the nitric acid be evaporated to drynefs immedi- 
ately after it is made, a very white oxyd is obtained. This 
oxyd is diluted with its own weight of the fame acid, which is 
likewife evaporated, and the fame procefs is a third time re- 
peated ; after which the matter is calcined in a crucible kept 
ved hot for about half an hour, and affords an oxyd, which, 

when cold, is found to be white on the upper part, and of a 
rofe colour below. Thefe two portions mixed together confti« 

tute the preparation called Bezoar mineral, Macquer confiders 

it as a perfe oxyd of antimony, and. thinks it abfolutely. fie 
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— milar to diaphoretic' antimony. But Lemery, who has carefully 
defcribed this preparation, recommends that. it fhould be cal- 
cined till it has but.a: very flight. tine of acidity; his inten-— 


tion therefore is, thatit fhould retain certain quantity of 


acid, which muft ner shar ge the. properties of the oxyd © 


‘of antimony. 

~ Corrofive pul Sic muriat is Tocdeled: a leas as Pott 
informs us, and as I have myfelf many times. experienced, If 
a mixture of two parts of this falt, with one part of zink i in 
filings, or coarfe. powder, be diftilled in a glafs retort, a very 
white and folid falt arifes, which cryftallizes in {mall united 
needles, fimilar to the aggregates of which flalactites. are com- 
pofed. . The mercury. remains pure in the retort, and pafles 
over after the falt.. ‘This muriat. of zink fumes flightly. when 


taken. out-of the receiver, and melts with a mild heat, bes ° , 


comes coloured by inflammable vapours, and is partly decoms 
pofed by water, like the fublimed muriat of antimony. 


. The moft fingular property of corrofive mercurial muriat, 
‘relative to, its alteration by metallic fubftances, and at the 


fame time the moft important of its properties is its combina- 
‘tion with running mercury. When faturated with this metal- 
lic , fluid, it. lofes moft. of its properties, . ‘efpecially i in its tafte 


and folubility.. To make this combination, corrofive mercurial 


~ 


mutiat was formerly triturated in a glafs mortar with running ~ 


mercury, added by a little at.a time, till no more could be 
made to difappear. The quantity of mercury, which the 


falt takes up by this procefs, amounts to three-fourths of its 


weight, as Lemery and Baumé have oblferved. The mixture 


wwas placed in fmall.veffels, two-thirds of which were left 
empty, and in this manner fublimed three times fucceflively, | — 


care being taken each time to feparate a white powder which 
is found beneath the fublimed matter, and is very corrofive. 
The produd called weet Jublimate, mercurius dulcis, or aquila alba, 
or more properly mild mercurial muriat, differs from the cor 
tofive by its infolubility in water, by its infipidity, and by’ its 
eryftalline form... The cryftals obtained by flow. fublimation, 
are tetrahedral prifms, terminated by four fided pyramids; 
two very longyand tetrahedral pyramids are frequently united 
at their bafe, and form a very acute octahedron... 9°) * |. 
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‘The pric we have defcribed for the preparation of. mer~ 
eurius dulcis, is inconvenient in ‘many re{petts. The tritura- 
tion of corrofive mercurial muriat with running mercury, til 

the latter difappears, is very tedious and difficult; and at the 
fame time a fubtle powder rifes of fo pernicious a quality, that 
‘the operator is under the neceflity of covering his mouth: and 
nofe with a cloth. The mercury is never abfolutely madé to 
‘difappear in the mortar, and the fublimations are very flow. 
Baumé advifes a fmall quantity of water to be poured on the 
_ matters intended to be triturated ; by this means the operation 
is rendered more eafy, and the faline powder is prevented from 
fifing. He likewife employs levigation; by which the extinc- 
tion of mercury is greatly facilitated. | Laftly, In order: to be 
certain of obtaining the mild mercurial murtat entirely: free 
from the corrofive, Zwelfer, Gartheufer, and Baumé, propofe 
to pour on the mild mercurial muriat a quantity of warm, wa- 
ter, in order to diffolve the corrofive muriat, and afterwards to 
dry the portion of mild mercurial muriat, which is then found 
‘to be very mild. Cornet, to avoid the noxious duft of the 
mercurial cofrofive. muriat, when. triturated with mercury, 
“ propofes to ufe the precipitate of nitrat of mercury by ammo- 

niac, which unites much better to corrofive mercurial muriat 
than running mercury; but this oxyd not being as pure as 
mercury, the preparation into which it’ enters cannot be fo 
much depended on. Bailleau, apothecary at Patis, has com 
‘municated to the Royal Society of Medicine, a procefs for 
‘making mild mercurial muriat, which is free from the imper-_ 
_ fe€tions and danger of the common methods. It confifts in 
forming a pafte of corrofive mercurial muriat and water, and 
_triturating it with running mercury; the trituration in the 
-eourfe of half an hour caufes the mercury to difappear, be- 
‘caufe.the water promotes its comminution, and the combina- 
tion is completed by digefting the mixture on a fand bath with 
a mild heat. The matter, which at firft is grey, becomes 
white, and forms a very mild mercurial muriat,_ which re- 
quires: only one fublimation to render it perfeclly pure’. iM 
 Baumé has made many experiments on mild mercurial mu. 
iat. He has proved that this compound cannot be charged 
with a larger quantity of mercury, and that it cannot exift in 
> 1 ) 
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a middle ftate, between that of corrofive mercurial muriat, and 


mild muriat ; fo that when a f{maller quantity of mereury is — 


mixed with corrofive mercurial muriat than is neceflary to 
caufe it to pafs to the ftate of the mild muriat, this laft com- 
pound is formed in quantities proportioned to the dofe of mer- 
enry added ; and the reft of the corrofive mercuria]l muriat is 
volatilized with all its properties, withont being rendered at 
all milder. The two peepennts vay be feparated by means 
of warm water. . 

The experiments of the fame doonoits likewife teach us, 
that it is poflible to change the mild mercurial muriat into cor- 
tofive, by fubliming it with decrepitated muriat of foda and 
fulphat of iron, calcined to whitenefs, In this operation the 
muriatic acid, being difengaged and oxygenated by the fulphu- 
ric acid, feizes the oxyd of the mild mercurial mutiat, and 
converts it into corrofive muriat. Baumé has afcertained ano~ 


ther circumftance, which fhows the great difference between 


the mild mercurial muriat and the corrofive; namely, that it 
does not unite with ammoniacal muriat, as corrofive mercurial 
muriat does, in the preparation of /a/-alembroth, or the ammoni- 


aco-mercurial muriat. He therefore advifes the wafhing of | 


mild mercurial muriat with water charged with a {mall guan- 
tity of ammoniacal muriat, in order that all the corrofive mer- 
curial muriat, which is rendered very foluble by this falt, may 
‘be carried off. Laftly, He has difcovered, that at each fubli- 
mation the mild mercurial murigt lofes a portion of mercury, 


and confequently affords a {mall quantity of corrofive mercurial _ 


muriat ; fo that by repeated {ublimations, mild muriat may be 
entirely changed into corrofive. From this laf experiment. at 


obvioufly follows, that the preparation known under the name 


of panacea mercurialis, which is made by fubliming mild mercy- 
rial muriat nine times, is fo far from being rendered milder 
by thefe operations, as moft chemifts and phyficians have fup- 


~ 


pofed, that it does. not at all differ from what it was at firft. © 


This laft affertion is eftablithed the more incontrovertibly, by 
the circumftance of its being neceflary to feparate a white 
powder which rifes the firft in each fublimation, and is ingfa& 
corrofive mercurial muriat: It muft be obferved, that in the 


preparation of mild mercurial muriat, a xeddith powder re- — 


a 
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‘fairs in the bottles, which is an oxyd of iron, afforded by the 
fulphat of iron ufed in the common method,of making corro- 
five mercurial muriat for fale. A portion of this oxyd rifes 
with the falt in fublimation. Small pieces of glafs are like« 
wife not unfrequently found, which have been carried up by 
the vapours of the corrofive mercurial muriat. | 

The modetn expériments made on the oxygenated muriatic 


_ acid, tend greatly to explain the theory of the formation of 


mild mercurial muriat. It is now proved, that corrofive mere 
curial muriat is a compound of oxygenated muriatic acid, and 
the oxyd of mercury, and that mild mercurial muriat is formed ° 
by common muriatic acid, in combination with the fame metallic 
‘oxyd, or, which is the fame thing, that the oxyd is much more 


-ealcined or oxydated in the corrofive muriat than in the mild. So 


that when running mercury is triturated with corrofive mer- 
curial muriat, the mercury feizes the excefs of oxygen of the 
miuriatic acid, or that of the former mercurial oxyd3 and the 
more confiderable dofe of new oxyd lefs calcined, which unites 


, to the muriatic acid, caufes the nature of the falt to vary, which 


becomes lefs faline, lefs fapid, lefs foluble, and, in a word, in 
which the properties communicated to the mercury by the 
oxygen, are weakened in proportion as the quantity of that 
_. principle is diminithed. 

The boracic acid does not immediately diffolve mercury, but 
it has a very evident action on this metal, when in the ftate of 


an oxyd. Thefe two fubftances may be combined by the way 


of double affinity. A folution of borax being poured into a 
hitric folution of mercury, an abuhdant yellow precipitate is 
formed, as Monnet firft obferved. In this operation the foda 
of the borax unites with the nitric acid, and forms nitrat of 
foda, while the acid of the borax combines with the oxyd of 
mercury; in the form of a neutral falt, which being fparingly . 
- foluble, falls down. The filtrated liquor affords, by evapora- 
tion, fine and»brilliant pellicles of mercurial borat. It mutt be 
obferved, however, that this falt contains a portion of the 
oxyd of mércury, which is not combined with the acid of boa 


- tax; becaufe of the foda, which is in excefs in the borax of come. 
moerce. If pure borat of mercury be required to be had by 


this procefs, at will he ina to employ a borat of foda pet~ 
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fe&tly neutral ; that is to fay, the borax of commerce, faturated. 
with as much of the boracic acid as it can take up. This. falt, | 
by expofure to the air, becomes gradually of a greenifh hue, 
Ammoniacal muriat renders this falt very foluble, and forms 
with it a compound, analogous to the ainmoniaco-mercurial 
muriat ; lime-water throws down a yellow precipitate, which 
changes to deep red, and potath caufes a white precipitate. . 
According to the academicians of Dijon, the corrofive mercuri- . 
al muriat is likewife decompofed by borax, which produces in - 
its folution a precipitate of a brick-duft colour. Water, boil- . 


“ed on this precipitate, becomes of a milky colour, by the ad- 


dition of fixed alkali, which proves that it contains speegroite: 
borat. | ee bo Licvicg ear gittteall 
The ation of the fluoric acid on mereury is not eisai 
and that of the carbonic acid is almoft equally uncertain. It 
is only known, that water impregnated with this acid does not 


, attack this metal ; but the folution of mercury decompofed by 


alkaline carbonats afford precipitates very ‘different from thofe 
produced by the fame fubftances when pure and cauftic, though 
the oxyds of mercury abforb, with confiderable vung the 
‘carbonic acid contained in the atmofphere ™. bah . 
Neutral falts have fcarcely any action on mercury. Though . 
this affertion is more efpecially applicable to the different ful- 
phats, I have obferved, neverthelefs, that mercury becomes 
very quickly extinguifhed in fulphat of potafh. — yom 
Mercury does not appear capable of altering ammoniacal mu- 


riat by diftillation. Bucquet, who made this experiment, ob- 


ferved, that two parts of mercury are not well extinguifhed 
by one part of this falt, and that the mixture does not afford 


-ammoniac by diftillation. ‘The Count de la Garaye, never- | 


thelefs, prepared with thefe two fubftances, a medicine, to 
which he gave the name of tinéture of mercury. Macquer, who 
examined his procefs, found it to fucceed perfectly well. It 
confifted in triturating one ounce of running mercury, with 
four ounces of ammoniacal muriat, in a marble mortar, moift-| _ 
ening the mixture with a {mall quantity pf water, till the mer-_ 
ccury entirely difappeared. This matter being ‘left expofed to 
the air five or fix weeks, and from time to time agitated, Be 
then to be triturated afrefh, and afterwards a ine in a —_ 
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trafs on a fand bath, covering the powder to the Hecnt of about 
two inches with good {pirit of wine. The mixture being made 
to boil flowly, the fpirit of -wine itive a yellow colour, and 
contains mercury, as appears from its whitening a flip of: cop- 
per. From this experiment it appears, that the ammoniac is 
gradually difengaged by the mercury.; that ammoniaco-mer- 
eurial muriat is formed, part of which is diffolved by the fpirit 
of wine ; and that the different quantity of the mercury, and 
the flow a@ion produced during the maceration, are the caufes’ 
of the difference between sign meaner and that of Buc- 
guet. rainy : , | 

_ The a&tion of hydrogen gas on mercury is not known. 

Mercury combines very readily with fulphur. When one 
part of this metallic fluid is triturated with.three parts of ful- 
phar, the mercury is gradually extinguifhed, and a black pow- 
der is produced; being the black fulphure of mercury, which 
1s called Aithiops Mineral, and whofe colour becomes deeper 
- fome time after it is made. - This combination is more quickly 
effected, by mixing mercury with melted fulphur. The mix- 
ture being ftirred up immediately, becomes black, and very 
‘readily takes fire. In order to preferve it .black, it muft be 
taken from the fire, the flame extinguifhed as foon as it be- 
gins to appear, and the matter muft be ftirred till it becomes 
folid, and in lumps. It muft then be pulverized, and pafled 
through a fine fieve. The black fulphure of mercury is not 
the moft intimate combination which fulphur and mercury are 
- capable of forming. When this compound is expofed to a 
confiderable degree of heat, it takes fire, the greateft part of 
‘the fulphur burns, and after the combuftion a matter remains, 


which, when"pulverized, is of a violet colour. This powder 


ig put into matraffes, which are heated till their bottoms be- 
come red, and kept in this ftate for feveral hours, till it ap~ 
pears that the matter is entirely fublimed. An artificial cin- 
nabar, or red fulphure of mercury, is found fublimed to the 
upper part of the. matrafs, in cryftalline needles, of a reddith 

brown. It is of a lighter and more lively colour, when fub- 
limed in retorts.. The Dutch prepare in the large way the 
cinnabar employed in the arts ; the compound is not volatile, r 
but requires a {trong fire to fublime it. When much ae 
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by levigation,’ it has a brilliant red colour, and is then called 
vermillion. If it be heated in open veflels, the fulphur, which 
is not equal to one fourth of its weight, burns gradually, and 
the mercury is volatilized. Many fubflances are capable of 
decompofing red fulphure of mercury, by virtue of their afhi- 
nity to fulphur. Lime and alkalis have this property ; when 
thefe are heated in a retort, with twice their weight of cinna~ 
bar, running mercury is obtained, and the refidue is found to 
be an alkaline, or earthy fulphure. Baumé has obferved, that 
this decompofition takes place by the humid way, when red 
fulphure of mercury is boiled with a folution of fixed alkali. 
It muft be obferved, that he employed the alkaline carbonat. 
Many brittle metals, fuch as cobalt, bifmuth, and antimony, 
have likewife the property of depriving mercury of its ful- 
phur. It will behereafter feen, that almoft all the du@ile mes 
tals, lead, tin, iron, copper, and filver, have likewife a ftronger 
affinity with fulphur than mercury, and confequently decom- 
pofe cinnabar. ‘They may therefore be indifferently ufed, to 
feparate the mercury from this compound. The metallic fluid. 
obtained by thefe procefles is perfe@ly pure, and is ene 
ed by the name of mercury revived from cinnabar. — 

Mercury immediately decompofes alkaline fulphures, but 
produces different phenomena, according to the nature of thefe 
compounds. Jt forms’ with alkaline fulphures black fulphute 
of mercury, which, in the courfe of feveral years, becomes” 
red. With the ammoniacal fulphure, it very quickly becomes 
converted into black fulphure of mercury, and in a few hours, 
or at moft a few days, it afflumes a brilliant red colour.. The 
yellow and red oxyds of mercury made by the fire, or by 
acids, exhibit the fame phenomenon, more or lefs readily, with 
.the ammoniacal fulphure. It is likewife produced by pouring 
this liquor into folutions of mercury, and expofing the black 
precipitate, which refults from thefe mixtures, toa new quan- 
. tity of ammoniacal fulphure. 

I have difcovered, that running mercury, agitated in water, 
impregnated with fulphurated hydrogen gas, whether naturally | 
or artificially, decompofes it very readily, and is pe into 
black fulphure. ~ | 

of he action of mercury on arfenic is not known. ‘Cobalt ‘o 


~ 
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‘does not unite with it. Mercury. diflolves bifmuth very rea- 
dily, with which it combines in all proportions: from this 
‘combination a brilliant friable matter is produced, . which is 
more or lefs folid, according to the quantity of bi{muth it con- 
‘tains. This amalgam is capable of eryftallizing in four-fided 
pyramids, which fometimes unite together in oétahedrons. 
But it moft commonly cryftallizes in thin lamine, which have 


‘no regular form. This cryftallization is obtained by melting 


the combination, and fuffering it to cool flowly. When it is 
heated in a retort, it does not part with its mercury but with 
great difficulty. 

Mercury does not unite either to nickel, or to antimony. It 
‘combines with zink by fufion. The amalgam formed with this 
laft metal is folid, but becomes fluid by trituration. When 
melted, and fuffered to cool flowly, it cryftallizes in lamina, 
which appear fquare with rounded edges. . 

Mercury is of the moft extenfive ufe in the arts, fuch as _ 
gilding, filvering of glaffes, conftrudiing of meteorological in- 
‘ftruments, metallurgy, &c. it is ; ufed in medicine in a great 
\wariety of forms. 

a. Crude mercury was formerly employed in ithe iliac paf- 
fion. It is ftill boiled in water, to which it communicates a 
-vermifuge propetty. Mixed with fat si pape it forms an 
ointment ufed in venereal diforders. 7 

2. Turbith mineral, or yellow oxyd of mercury by futphuric 
acid has likewife been recommended in the fame diforders, in the 
dofe of a few grains. This medicine is emetic and purgative 


: % a high degree. 


3. Mercurial water, or its nitric folution, is ufed by fur- 
geons as 4 powerful efcharotic. Red precipitate, or red oxyd 
by the nitric acid, anfwers the fame purpofe. A citron co- 
loured ointment is prepared with hog’s lard and the nitric fo- 
lution of mercury, which is a certain cure for the itch. 

4. Corrofive mercurial muriat has been recommended by 
Sanchés and Van Swieten, in “venereal diforders. A few 
grains are diffolved in brandy, and a fpoonful of this folution 


_ is taken at a time in a large quantity of mild liquid. The ex- 


hibition of this remedy requires great care, more efpecially 
with regard to the ftate of the ftomach and lungs. Mild mer- 
} You 
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cur! ‘al muriat, given ‘in the dofe of twelve or fifteen grains, is 

“@ purgative, and in the dofe of three or four grains, is an al- 
‘terative. The phagedenic water is ufed in furgery to corrode 
and deftroy fungus, or proud fle/b, &e. 

5. Mercurial borat has been ufed with fuccefs in veareal 
diforders by Chauffier the younger, of the sidehiaes of Di- 
jon. 

6. Cinnabar has been confidered improperly as as an anti-fpat- 
modic and fedative medicine. It enters into the eompofition of 
the pulvis temperans of Stahl, which is prepared according to 
the Pharmacopeia of Paris, by accurately mixing three grains 
of fulphat of potafh, and of nitrat of potath, witriolated tartar and 
sitre, with two fcruples of artificial cinnabar. This compound 
is ftill ufed, by expofing the patients to its vapour. It then 
conftitutes one of the methods of treatment of venereal difos- 
ders by fumigation. 

All the preparations of mercury, which a are ¢ internally given, 
produce very beneficial effects in. other . diforders, as well as 
-thofe of the venereal kind; fuch as moft diforders of the fin, 
{crophulous diforders, lymphatic {wellings, &c. We cannot, 
however, forbear obferving, that thefe medicines, more efpe- 
cially the faline mercurial preparations, ought not to be ap- 
plied but by experienced and cautious phyficians ; and that it 
is dangerous to the health, and even to the life of ‘men, that 
mercurial remedies fhould be in the hands of a great number 
of perfons, who, generally fpeaking, are deficient, not only i in 
the knowledge which is neceffary to adminifter them with fuc- 
cefs, but even in that knowledge which might enable them to 
avoid danger. I have myfelf been more than once witnefs to _ 
the unhappy effects of thefe preparations, caufed by the unfkil- 
fulnefs of thofe who have employed them with that rathnefs 
which commonly accompanies ignorance. This fubje& ap- 
pears to be of {ufficient importance, to dgietye the attention of 
the pe inares, 
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3 Tar {pecific gravity of mercury, according to Briffon, is 13,568; according 
» to Mv{fchenbrock, 14,1 10. 
b&b See Braun Commentar, Petrop. “Noa Tom, XI, p, 268, 302. . 

" Hutchin’s Phil. Tr ‘anf. Vol. LXVI. i aby ry dat Phil. Tranf. Vol. LA XVUL. 
- P, 329- 

From fome experiments made on the echnelatan of mercury at the Polytech- 
nic School in Paris, it appears that this fubftance, in pafling from the folid to the 
fluid ftate, abforbs a. quantity of caloric fufficient to raife its temperature 1879 
of Fahrenheit’s thermometer. See Fourn. de Polytech, Tom. I. p. 123. 

_ © Ata heat it is faid of 600,deg. in Fahrenheit’s fcale, 

4 It has been propofed to abridge this labour by ufing a glafs veffel, which Rib 
a neck about half an inch in width and four fcet long, and of which the bottom 
part is not more than three or four inches in diameter. Half a pound of mercury 
having been introduced inta this veffel, and its mouth covered loofely with a bit ° 
_of paper, fo as not to exclude the external air, it is to be placed in a fand bath, and 
an uninterrnpred heat applied to it, fufficient to raife the vapours of the mercury 
about two feet in the veffel. This procefs will be facilitated by removing from 
time to time the oxyd which is formed, and which covers the fluid mercury. See 
Gren’s Handbuck, B, Il. f. 188. 

Van Mons has fuggefted a different method of preparing this fubftance. It 
confifts in rubbing equal parts of fluid mercury, and its red oxyd, with a little 
water in a ftone mortar, ‘till the mixture acquires a uniform black colour. ‘This 
black powder, which is an imperfect oxyd of mercury, is to be expofed in a broad 
open veffel to a heat nearly approaching to a glow heat, During this expofure it 
abforbs quickly the bafe of oxygen gas from the atmofphere, and is converted in- 
toa perfect oxyd. See Gren’s fournal de Phyfick, B: VIII. f. 13, 

e Lavofier eftimates this additional weight at tho three-fourths in the hun 

dred. ; . 
fina flow-fire it is converted into the red oxyd of mercury. 
h Fourcroy, in a memoir to be found in the ‘Yenth Volume of the Annalles. de 
a Chemie, has defcribed with great precifion the different ftates of the fulphat of 
mercury, From his experiments it appears that very different compounds are 
formed according to the degree of oxydation of the mercury, the proportion of 
the mercury to the acid, the degree of temperature to which they are fbistted, 
and the longer or fhorter time they are expofed to the heat. , 

If in heating an ounce of mercury with an ounce and an half of a on 
fulphuric acid, the mixture be removed from the heat before it becomes dry,’ and 
while there i is ftill a portion of liquid remaining, the falt formed will contain the 
fulphuric acid in excefs, and will not afford turbith mineral by dilation with wa- 
ter. This falt Fourcroy'terms the acid fulphat of mercury. It becomes foluble in 
‘water in siaithies to the quantity ef acid which it contains. If wathed with 
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{mall portions of this fluid, in a quantity lefs than that required to diffolve it, the 
fuperabundant acid is carried off, and the falt then forms a perfectly neutral com- 
pound, which Fourcroy terms fimply /ulphat of mercury. This falt, which is of a 
very white colour, cryftallizes in the form of thin prifms. Its ftate is not very 
acrid, 500 parts of water at the ufnal temperature of the atmofphere, or 207 of 
boiling water, are required to diffolve it, In_its dry and: cryftalline form it con- 
tains, according to Fourcroy, r2 of fulphurie¢ acid, 45 of mereury, 8 of oxyen, and 
5 of water. Cold and warm water diffolve fulphat of mercury, without produ- 
cing in it any decompofition. It is ‘changed by the addition of fulphuric acid ta 
the ftate of the acid fulphat. By diftillation fulphat of mercury is refolved into, 
fulphureous acid gas, oxygen, and fluid mercury. If this procefs be ftopped after 
the difengagement of the fulphureous acid gas, and before that of the oxygen gas 
commences, a yellowith mafs will be formed at the bottom of the retort, which 


immediately BWihes'a beautiful yellow colour on the affufion of warm water. 


Cold water gives the yellow a flight tinge of green. Alcoliol alfo gives a yellow 
colour to this mafs, but one lefs ftrong than water. This yellow mafs, which i is 
turbith mineral, Fourcroy terms fulphat of mercury with excefs of oxyd. In the coms 
mon temperature of the aes hie this falt diffolves in 3000 parts of cold, and 
600 of boiling water. 

Yellow fulphat, with excefs of oxyd, diltelves wholly i in nitric acid, The folu- 
tion contains nitrat of mercury and fulphat of mercury ; the quantity of the ni- 
trat will vary, however, according to the degree a, heat to which the fulphat of 
mercury had been - previoutfly expofed. | 

This falt j is foluble alfo by heat in muriatic acid, and forms with it oxygenated 
tmuriat of mercury. If, inftead of the yellow, the neutralized fulphat be ufed, cae 
lomel or ordinary muriat of mercury is prodnced. Heated with flnid mercury the 
yellow fulphat becomes of a black colour, and the globules of mercury difappear 
in proportion as they rob the yellow fulphat of the oxygen which it contains. The 


yellow fulphat differs from the other two fpecies in containing lefs acid, and a 


more highly oxydated mercury. 100 parts of it confit, according to Fourcroy, of 
to of acid, 76 of mercury, II of oxygen, and 3 of water, 

Potafh, foda, and lime, precipitate the neutralized fulphat of mercury of a dark. 
Srcy, but the acid fulphat of an orange colour, In the firft cafe Fourcroy con- 
ceives that the mercurial oxyd parts with a portion of its oxygen, in the latter that _ 


_it a@tually abforbs an additional quantity. 


* 


Ammoniac precipitates fulphat of mercury always of a grey colour, 2 more of 
lefs deep, according to the flate of the mercurial fulphat. ‘lhe quantity of pre- 
cipitate by this alkali is always lefs than when the fixed alkalis or lime are em~ 
ployed. ’ My 

If a fmall quantity of ammoniac be poured into a folution of neutralized ful- 
phat of mercury, a very copious grey precipitate is produced. This precipitate, 
expofed « on the filter to the rays of the fun, is in part converted into fluid mercury, 
and the portion remaining is capable of being diffolved in ammoniac. ‘The pré- 
cipitate therefore confifts of two fubftances, one a black oxyd of mercury, redu- 
cible by light, the other a triple falt, or ammoniaco-mercurial fulphat. nip 

If again the ammoniac be added in a large quantity, a much lefs copious preci+ 
pitate is ‘produced, but one which i is much darker in its colour, and which is whol- 
ly reducible by expofure to light. The fupernatant liquor in thjs cafe contains a 
greater quantity of ammoniaco-mercurial fulphat. During this action the. ammo- 
Rac Taner only a nes of the g dplphat of of gece MEA it has faturated a 
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portion of the fulphuric acid, afd feparateda part wf the oxyd of mercury which 
it difoxydates, the fulphat of ammoniac unites with the undecompofed mercurial 
fulphat, and fortis the triple falt, or the ammoniaco-mercurial fulphat, 

This triple falt, when perfectly neutralized, is not very foluble in water; but 
its folubilicy is greatly increafed by an exeefs of the alkali. Amimoniac, in teci« 
pitating the oxyd of mercury, as has been remarked, takes from it a pertion of its 
oxygen, by the lof of which the mercury’ is reduced to the fate of thé black 
oxyd. Fourcroy eftablifhed the reality of this a@tion by the following experi- 
yhent: Atnmoniat was poured on fulphat of mercury in its dry and folid ftate; a 
lively effervefcence, with a hiffing noife, took place, and azotic gas was difens 
gaged; a very dark coloured powder was at the fame time depofited, reducible 
into liquid mercury by expofure to light. The fupernatant liquor contained am- 
moniaco-mercurial fulphat, It feems fupetfluous to remark, that in this procefs 
water muft have been formed by the combination of me jag a of the ammo. 
niac with the oxygen of the mercury. 

The folution of ammoniaco-mercutial fulphat with amimoniac in excefs, affords 
by flow evaporation very brilliant hard polygonal cryfals, the form of which it is 
difficult to afcertain from their minutenefs, The eryftals in this procefs continue 
to be depofited till the greater part of the ammoniac i8 volatilized. If, inftead of - 
allowing thefe cryftals to form fpontaneoully, water in large quantity be added, a 
white powder is precipitated. The powder is a triple falt of the fame nature with 
the cryftallized. This effect arifes from the greater fi 4 which the amrmoniae 
has for the water than for the triple falt. 

If the liquor, after the feparation of thefe ery fals be flowly enapsiaih, ful- 

phat of ammoniac will be obtained. This fhows clearly that the ammoniac, in 
-dec¢ompofing the fulphat of mercury, forms a greater quantity of fulphat ef am- 
moniac than is required to change the undecompofed mercurial fulphat to the ftate 
of a triple falt, or an ammoniaco-mercurial fulphat. That the ammoniaco-mer- 
curial fulphat contains more ammoniac and oxyd of mercury than, if taken fe- 
parately, would have been required to faturate the fulphuric acid, may be fhown 
by mixing together faturated folutions of the fulphats of mercury and of ammo- 
hiac. An ammoniaco-mercurial fulphat is formed, and a quantity of free uncom- 
bined fulphuric acid is contained in the liquor. 

Ammoniaco-mercurial fulphat is difficultly foluble in water, and has a fharp, 
guftere metallic tafte. The folution of this falt affords a white precipitate, with 
cauitic fixed alkalis and lime. This precipitate, expofed under water to the action 
of light, becomes of a black colour, gives out azotic gas, and is reduced to the 
ftate of fluid mercury. Ammoniaco-mercurial fulphat is refolved by the fire into 
aimmoniac, azotic gas, fluid mercury, and fulphit of ammoniac, while the yellow 
fulphat, or turbith mineral, remains behind in the retort. 

Muriatic acid diffolves this falt, and the folution contains oxygenated muriat of 
mercury, with the muriats and fulphats of ammoniac. 160 grains of this falt con- 
fift of 18 of acid, 23 of ammoniac, 39 of oxyd, and ro of water. 

It may be eafily inferred from the foregoing facts, that when ammoniat is pour- 
ed into the acid fulpbat of mercury, no precipitation will take place. ‘The altali fa- 
turates the acid in excefs, and the fulphat of ammoniac, which is formed, comibinds 

3 merely with the mercurial fulphat to form the triple fale. 

As the yellow fulphat contains lefs of the acid, ‘and more of the bape than the 
‘other two mercurial fulphats, it forms ‘with ammoniac a black oxyd reducible by 

light, and a. much Smaller agency of the ammoniag or merenrial fulphat. 


- 
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_ “i Fourcroy, in a memoir inferted in the fourth volume of the Axnalles de Chemie, 
has alfo fhown, that the nitric folution of mercury exhibits phenomena with am- 
moniac, analogous to thofe which are produced by the fulphuric folution. 

If ammoniac be added to the folution of the acid nitrat of mercury ina quan- 
tity not fufficient to faturate the whole of the acid, the precipitates which falls 
down is of a white or flightly grey colour.. [f in a larger quantity, the greater 
part of the precipitate is rediflolved, and what remains is of a dark grey or flate 
colour. When a ftill larger quantity of ammoniac, is fuddenly added, no white 
precipitate is formed, but merely the black coloured grey precipitate in very” “fmall 
quantity. If the liquor be now diluted with water, it becomes of a milky colour, 
and depofits a white fubftance which does not become black by the addition of 
ammoniac. ‘This precipitate has no {mell... Its tafte is extremely fharp and metal- 
~ Hic, and it requires 1200 parts of water to diffolve one of it in the ordinary tem- 
perature of the atmofphere. Boiling water feparates from it a fmall quantity of 
atmoniac, by which it becomes lefs foluble in that fluid. Lime alfo difengages 
ammoniac from it. Muriatic acid diffolves it readily; the fulphuric difengages 
from it a portion of nitrous gas. Lime, potafh, and foda, occafion the precipita- 
tion of a white powder in the watery folution of this fubftance. Diftilled in a 
flrong heat, it gives out ammoniac, azotic gas, oxygen gas, liquid mercury, and, 
laftly, a thin cruft of yellow oxyd of mercury, which adheres to the ‘upper part 
of the retort. Thefe facts are fufficient to fhow, that this precipitate is a triple 
falt, confifting of an oxyd of mercury, nitric acid, and ammoniac. _ According to 
Fourcroy, they are contained in it in the following PESPARUOR 68 of mercury, 16 
of ammoniac, and 16 of acid and water. 

_If the liquor from which this ammonijaco-mercurial nitrat has been precipitated 
i evaporated over a gentle fire till a flight faline pellicle forms on its furface, it 
depofits by cooling {mall prifmatic fix-fided cryftals, which are terminated by py- 
ramids. Thefe cryftals confift partly of nitrat of ammoniac, and partly of an 
ammoniaco-mercurial nitrat, the fame in itsnature, and in the proportion of its 
ptinciples, with that which has been already defcribed. 

This black or flaty coloured precipitate is known in the thops by the name of 
the pulvis mercurius cinereus. Its colour and its other properties neceflarily vary 
according to the quantity of ammoniac:- employed to form it. . _ itis reducible by 
expofure to light. 

k This precipitate by ammoniac has ee, found by Fourcroy to be likewife a 
triple falt, or an ammoniacal muriat,. 100 grains of- oxygenated muriat of mer- 
cury afford, by the addition of ammoniac, 86 grains of a white pulverulent pre- 
“cipitate, which appears to be nearly infoluble in water, though in the mouth it 
‘has a metallic tafte. Diftilled ina retort, it gives out ammoniac both in the liquid 
and elaftic flate, azotic gas, and mild muriat of mercury. {t contains, according 
‘to Fourcroy, 81 of oxyd, 16 of acid, and 3 of ammoniac. The liquor from which | 
this falt has been precipitated affords by evaporation muriat of ammoniac. 

The addition of fulphuric acid to ammoniaco-mercurial muriat formsa partion 
ef oxygenated muriat of mercury, a portion of fulphat of ammoniac, and a por- 
tion ef fulphat of mercury, fo that an ammoniaco-mercurial fulphit is eventually 
produced. .The.nitric acid produces changes in every refpect fimilar upon this 
falt ; but’as the fulphuric or nitric acids can convert mild muriat of mercury into 

the oxygenated, only by giving to it a portion of their oxygen, it becomes ealy to 
account for the production of the fulphureous acid and nitrous gates, which 
_ takes place during the aétion of thefe acids on ammoniaco-mercurial muriat. ; 
Muriatic. acid diffolves this falt completely, and renders it ‘foluble i in water. 
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Fourcroy fuggefts, that perhaps the ‘metallic ‘ényds in thefe triple combinations 
perform the part of acids, and that in this new ftate of combination solic feem ca- 
_pable of forming neutral falts. 

4 The following procefs defcribed. by Scheele for atte pisdslachare of he mild 
wonriat of mercary, in the humid way, does not feem liable to any of the objec- 
_ tions which Fourcroy | fates ta the preparation, of ‘this fubftance from the corrofive 
_muriat. 

bcaltuce equal parts of mercury and common isecpeaed into a {mall cache 

with a long neck, and place this veffel in the heat of a fand bath, . When: the 

acid appears to aét no longer on the mercury, the fire is to be augmented foas . 

nearly to make the folution boil. This degree of heat is to be continued for 

three or four hours, and the veffel now and then to be fhaken, ‘ Towards the end 
the heat is to be regulated fo, that the folution fhall boil gently for a. quarter of an 
hour. . In the mean time, four ounces and-a half of pure muriat of foda are to be 
diffolved in fix or eight ounces of water. Into this folution, heated to the boiling 
poiat, the folution of mercury is to be poured in finall quantities at a time, with 
conftant agitation. When the muriat of mercury, which is formed, has. {ubfided, 
the clear liquor i is to be decanted off, and hot water poured on the precipitate, 
with which it is to be edulcorated till the water ftanding upon it hall be entirely 
s ‘  taftelefs. It is then to be dried by a gentle. heat. 

_ By this precefs, about eight ounces and a half of the mild muriat are ¢ commonly 

brated from four aud a half of the mercury. 
.™ The oxyd of mercury combines with fluoric acid ; part of * the corahination 
x remains in folution in. the acid, and part: of it falls.to the bottom in the form of 
_a white powder. The fluat of ‘mercury is fecompel by muriatic and id 
" acids, and by earths and alkalis. . 
The phofphoric acid has no action on mercury, but it combines readily with i its 
oxyd. Phofphat of mercury becomes foluble in water by an excefs of acid. T's 
form this falt, four ounces of pure phofphoric acid diffolved in water are to be 
boiled with three drachms of red oxyd of mercury in a porcelain difh, till one 
half of the fluid is evaporated. The liquor is then to be filtered and evaporated 
to drynefs. It may be formed alfo in the way of double affinity, by adding a fo- 
lution of phofphat of foda or ammoniac to a folution of the nitrat of mercury. 
The phofphat of mercury formed in this way, containing no excefs of acid, is very 
infoluble in water. 

Tartaric acid combines by boiling with the oxyd of mercury to form a difficultly 
foluble falt in fmall fhining fcales. The acid of this falt is decompofed by the 
fire, and the mercury reduced to the liquid ftate. The tartaric acid takes mercury 
from ; a faturated folution of this metal in nitric acid, Tartarit of mercury is very 

_ gonveniently formed, by adding a faturated nitric folution of mercury to a hot 
folution of tartarit of potafh. Alkalis precipitate the menohey, from this falt of a 
black colour. The tartaric is inferior in its affinity for mercury to the er 
muriatic, and fulphuric acids. 

Oxalic acid combines only with the oxyd of mercury. The oxalat is a white 

~ powdery fubftance, which becomes foluble in water by an excefs of acid. It be- 

comes blueifh when expofed to the light of the fun. Oxalic acid takes mercury 

~ from the fulphuric and nitric, but not from the muriatic acid. Its refpedive affi- 
nity with the phofphoric has not been determined. ‘This falt may be formed in 

_ the way of double affinity, by mixing the oxalat of an alkali with a faturated folu- 

tien of nitrat of mercury, © 
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‘The citric and malic acids aisohe oxyd ‘ef mercury, but the falts which they 
fot ate little known. 

Acetic acid, by digeftion in the neat: diffolves oxyd of mercury, and folie with 
it a white filver-coloured fcaly falt, which is diffolved with difficulty in warm, 
but more eafily in boiling water. The tafte of acetat of mercury is moderately 
aftringent, but fomewhat fharp. It is decompofed by the addition of water, and 
a yellow oxyd precipitated. a ftrong heat the acid is diflipated, and fluid mer- 
cury produced. This fale in be formed by adding acetat of potash to a faturat- 
ed folution of mercury in the nitric acid. In affinity for mercury the acetic acid 
feems to be inferior to th¢ muriatic, but fuperior to the fulphuric and ‘Aitric 
acids . 

Benzoic acid unites by boiling ith the oxyd of mercury. ‘The folution affords 
by evaporation a white powdery falt, which is difficultly foluble in water, and 
which affords a yellow precipitate with alkalis and lime water. Benzoat of mer- 
cury is volatile in the fire, and fublimes into white radiated plumofe cryftals. It 
is moft eafily prepared, by adding benzoat of potafh to a felution of mercury in 
the nitric acid. ‘This falt is decompofed by fulphuric and muriatic acids. 

The fuccinic acid forms a difficultly foluble falt with the oxyd of mercury, the 
properties of which are but little known. Succinat of potafh paige) oc the 
falphuric and nitric folutions of mercury. ope : 

The gallic acid precipitates mercury from all its folutions in acids. ‘The pre- 
cipitate from the oxygenated muriat is of a whitith yellow, that seh the nitrat 
of a reddifh yellow colour. 

Proffiat of alkali precipitates mercury from its folutions in sedi at firft of 
a whitifh colour, but which becomes brown by drying. An excefs of the prufiiat re- 
diffolves the precipitate. Pruffiat of mercury may be formed, according to 
Scheele, *Y boiling Pruffian blue and red oxyd of mercury in water. 


| CHAPTER XVI. 
‘CONCERNING TINe 


Tr, or Jupiter of the abated § is an imperfect metal, of a 
whiter and more brilliant colour than lead, but not quite fo 
white as filver. It is eafily bent, and produces a crackling © 
noife when bent, a phenomenon which we have already obferv- 
ed, though lefs evidently, in zink, and which has been urged 
by Malouin, as an inftance of aa ea: Pai that metal and 
tin. | 

. This noife appears to depend on the. fadden Coghities of the 
parts of the metal, and feems to fhow, that a fraéture takes 
place, though tin refifts er little the effort which is made to 
bend it. - 

Tin is the lighteft of all metals ; it is fiafliciently foft to ‘be 
fcratched with die nail. In water it lofes about one feventh 
of its weight. It has evidently a {mell, which becomes much 
ftronger by heating or rubbing. It has likewife a peculiarly 
‘difagreeable tafte, fo ftrong, that fome phyficians have fuppofed. 
it to have a fenfible action on the animal economy, and confe- 
quently have recommended it in feveral diforders. Its extreme 

foftnefs renders it {carcely at all fonorous. Tin is the fecond 
among metals in the order of ductility ; it is reducible beneath 
the hammer into lamine, thinner than leaves of paper, which 
are of great ufe in many arts. Its toughnefs is fuch, that a 
‘wire of tin, of the tenth of an inch in diameter, fupports a 
weight of forty-nine pounds and ahalf without breaking. The 
Abbé Mongez did not fucceed in his attempts to cryftallize 
tin; but De la Chenoye, one of my pupils, has fucceeded, by 
' fufing the tin for a number of fucceflive times, by which means 
he obtained a rhomboidal affemblage of prifms or , mpeleRs 
united longitudinally to each other 3. 

Moft mineralogifts ftill doubt the exiftence of native tin; 
fome authors however affirm that it has been found m Saxony, 
in Bohemia, and in the peninfula of Malacca. Ie is ftrongly 
affirmed, that it exifts in the mines of Cornwall ; and Sage has 
- defcribed a {pecimen of this tin given him by Mr. Woulfe a 
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« 
& , 


350 TIN. 

chemift of London. This piece is grey and brilliant in its 
fracture ; when beaten on. the anvil, it forms brilliant and 
flexible laminz. Tin is more commonly met with in a white 


hs ponderous opake oxyd, eryftallized in o@ahedrons, or four fided 


pyramids ; its texture is lamellated and fparry. Bucquet con« 
fiders it as a true carbonat of tin. Sage thinks that thefe cryf- 


tals are ‘mineralized by the muriatic acid. It muft be here 


remembered, that moft of the cryftals of white tin ore which 
are met with in collections, confift of native tungftat of lime, 
and that this falt muft not be confounded with the oxyd of tin, 
.which does not turn yellow by the contact of acids. ; 
The appellation of tin ore is given more efpecially to bodies 
of a very deep red, violet, or black colour, and of more confi- 
derable weight than any other mineral fubftance. . Thefe ores 
are fometimes. ceryftallized in irregular cubes, and exhibit 


groups, difperfed on a bed of quartz, or fufible {par ; they | 


very frequently form mafles, without any cryftallization. Mott 
naturalifts agree in fuppofing the coloured ores of tin to be 
combinations of this metal with arfenic, and they attribute 
their exceflive weight to the abfence of fulphur. Sage and 
Kirwan think, however, that they do not contain any arfenic; 
and the former affirms, that it is not neceflary to roaft them, 
unlefs they: be-amixed with arfenical pyrites,. which is a very 
common circumftance: Kirwan affirms that the black tin ore 
contains £°, of tin and iron. Bergman admits the exiftence 
of fulphurated tin in nature among the ‘tainerals of ‘Siberia. 


This fulphureous ore was externally of a golden colour; like 


aurum mufivum, and its internal part prefented a mais of ra- 
diated cryftals, white, brilliant, and brittle; and afluming change-~ 


able colours on expofure to air. It coukained a {mall portion 


of copper. ites . ali 
"Phere have been no mines of tin Sickie in Ficdwnis Baumé, 
however, fufpedts, that it might be found in the neighbourhood 
of Alengin, and in fome cantons of Britany, becaufe rock 
eryitals: are found, which appear to be coloured by that metal. 
Phe countries where they are the moft abundant, and. are 
worked, are the counties of Cornwall and Devonfhire, in Eng- 
land; ‘Germany, Bohemia, Saxony, the Ifland of Banca, and 
the Peninfula of Malacca, .the Halt Indies. Many patural- 
*. 
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ifts have confidered garnets as ores of tin, doubtlefs on account 


_of their colour; they differ, however, from tin ores, by their 


bad 


tranfparency and their weight, which laft is much lefs. Buc- 
quet and Sage have not found that they contain tin. 

<The different ftates of tin found in nature are not therefore 
numerous, and may be reduced to the following varieties. 
Varieties. | . ! 

I. ct tin in leaves or plates. © 

. White fpathofe tin ore, in octahedral cryftals., 
3. Tin ore of a yellowifh white ; Greely coloured and femi- 
tranf{parent, like topazes. 
a Brown or reddifh tin ore, in prifms, with four right angled 
planes, terminated by quadrangular pyramids, the fur- 
_ faces of which are ifoceles triangles. ‘Thefe cryftals are 
fixed into each other, or joined by one of their pyramids, 
fo that externally only two fmall triangular portions of 
two of the furfaces of this pyramid can be perceived, 
which form retreating angles, with the correfponding 
portions of the pyramid of the fecond cryftal. This 
union'is in perfect analogy with its primitive form, which. 
appears to be a dodecahedron with rhombic planes, ane 
which has not yet been found ifolated . ) 
5. Tin flone, tinberg of the Swedes; it is a ftone or fand 
which contains a mixture of oxyd of tin. The fpeci- 
‘mens ate grey, blue, brown and black. 
6. Sulphureous ore of tin, of a brilliant colour fimilar pcre 
of zink, or golden, like aurum mufivum. 

To make the affay of an ore of tin, it muft be arden pound- 
ed, after dividing it into different parcels, wafhed and roafted 
in a covered capfule of earth, care being takeh to uncover it 
from time to time, in order to diflipate the tin as little as pof- 
fible ; for if it be roafted in an open fire much of that metal fs 
loft, as Cramer remarks. It muft likewife be roafted with ex- 
pedition, left the tin fhould be too much oxydated.  Baumé, to 
obviate thefe two inconveniences, propofes to mix a quantity 
of rofin or pitch, which reduces a portion of the oxyd formed 


in this operation... After the ore is roafted, it is to be quickly 


fufed.in the crucible, with three parts of ‘black flux, and a 


mall quantity of decrepitated marine falt, By comparing the 


. 
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weight of the wafhed and roafted ore with that of the metalli¢ 

button obtained, the quantity of foreign matter, and the pro- 

; portion of tin it will afford in the hundred, is known. Cra- 
mer propofes to make this aflay in a more expeditious manner, 
and perhaps with lefs lofs, by making ufe of two large pieces 
of charcoal, one of them muft have a cavity, to ferve inftead of 
a crucible, into which the ore is put, with a fufficient quantity 
of pitch; the other is perforated with a {mall. opening, to 
give iffue to the vapours. This is applied on the former to 
cover it, and they are tied together with iron wire, after hav-— 

ing luted the joinings. ‘Thefe are fet a. fire before the noozle 
of a pair of forge bellows, and kept there by means of charcoal 
placed round them. As foon as a fufficient heat has been gi- 
-ven to fufe the tin, the charcoal is to be. extingnifhed with wa- 
ter, and the tin is found wishin them 1 in the form of a button 
or globule. 

Bergman propofes to affay the ores of tin by folution in ful- 
phuric acid, to which the muriatic acid is afterwards added ; 
and to precipitate it by fixed alkali. If the tin be pure, one 
hundred and thirty-one grains of the precipitate will be equal 
to one hundred and fix of tin. If it be mixed with copper and 
iron, thefe foreign metals are to be removed by means of the 
nitric and muriatic acids. 

The working of ores of tin in the large way is Sisiaton to the 
procefs before defcribed ; it is often neceflary to make fires of 
wood in the mine, to calcine and foften the gangue, which is 
very hard, by which very dangerous vapours ‘are difengaged. 
This procefs is ufed in the mines of Geyer. In other places 
the ores are found in fand, at a very {mall depth, as at Eben. — 
ftock. The pounded ore is waxed in boxes, with little parti. — 
tions of cloth, to retain the metallic particles ; it is then roaft- 
ed in reverberatory furnaces, to which a horizontal chimney is 
adapted, to collect the fulphur and arfenic; after which it is 
fuled, and poured into moulds, to give it the form of blocks. 
The ores of tin are wrought nearly in the fame way in Ger~ 
many and in England. In the latter country, this metal is ale 
loyed with Jead and copper, according to Geoffroy, and. never 
exported in a ftate of purity. We likewife receive from Eng~ 
land a kind of tin. in ftalactites, which is called grain tin, which 

3 > | 


« 


ema 353 


is thought to bé very pure; but Bayen and Shahar affirm, 
that it fometimes contains copper. The pureft tin of all is 
that which comes from Malacca and Banca; the firft has. been 
run into moulds, which give it the form of a. quadrangular 
truncated pyramid, with a narrow flope round its bafe; each 
ingot weighs about a pound: The fecond is in oblong ingots, 
weighing forty-five or fifty pounds ; ; thefe two kinds of tin are 
covered with.a grey ruft, more or lefs thick. 
~The tin which comes from England, and is much more ufed ~ 
thah the pure tin of the Indies, its price, being lower, is in the 
form of large blocks, of about three hundred pounds weight. 
It is alloyed with copper, either artificially, according to Geof. 
froy, or naturally, according to Baron Dietrich. To facilitate 
the fale, it is afterwards melted into {mall ingots, or fticks, of 
nine or ten lines in 1 circumference, and about a foot and a half 
long. ; 
Tin expofed to heat in clofe veffels melts _very quickly ws 
1s the moit fufible of metals, and remains. fixed as long | as the 
fire is not taifed ; but this fixity appears to be only relative, 
fince 2 confiderable heat volatilizes it, as we hall fhortly ob. 
ferve>. Itis to be heated with accefs of air; its furface be- 
comes covered with a dull greyith pellicle, and aflumes a {hri-~ 
velled appearance. When this is taken away the tin is feen 
underneath with all its metallic brilliancy. AL new pellicle 
foon becomes colleéted, and in this manner all the tin may be 
reduced into pellicles, which are nothing elfe but a metallic 
oxyd, or combination of the metal with the oxygen of the ate 
qmofphere. Tin becomes one tenth heavier by. oxydation. If 
the metal be heated to rednefs, Geoffroy has obferved, that its 
oxyd is gradually raifed by a very lively whitith flame, which 
he compares to that of zink. This is a true inflammation, or 
rapid combuttion of the metal, at the. fame time that a light 
fume of tin is volatilized, which iS condenfed on cold bodies 
anto a whitith oxyd, in the form of needles. The grey oxyd 
of tin becomes white, if again expofed to the action of a ftrong 
fire; it unites to an additional quantity of oxygen, and be- 
comes more oxydated. In this ftate it is called zin putty. Ifit 
be expofed to an exceedingly ftrong. beat, as for example that 
of a porcelain furnace, it melts into. glals., Macquez and Baumé 
Vol. I, : is 
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have obferved, that tin thus treated in a crucible is converted 
into a white and needle-formed oxyd, and the part underneath 
is hard, coherent, reddith, -and’imperfeétly melted ;- that ano» 
ther part forms a glafs of the colour of a ruby or hyacinth 5 
and that laftly, at the ‘bottom of the crucible a part of the tin 
remains in the metallic ftate. WNotwithftanding this experi- 
ment the oxyd of tin is confidéred a3 infufible, and it certainly 
requires a fire of the utmoft violence to melt it into glafs; the 
oxyd may be decompofed by the addition of animal or vege- 
table combuftible matters, which feize the oxygen contained in 


the oxyd, and caufe the metal to te-appear with all its propere 


ties. It feems, however, that well oxydated tin-putty: ftrong-~ 
ly retains the bafe of the air to Which it is united, fince it is 


not reduced but with great difficulty, and by the addition of a_ 


large quantity of combuftible matter. Hence it is that Baumé 
and other chemifts have concluded, that when tin ores are too 
much -roafted there is a portion not reducible into metal... - 
Tin is not much altered by expofure to’ air, and does not 
readily become tarnifhed when it is pure. The tin of com« 
merce is covered, after a certain time, with a grey powder, 
which, according to Macquer, ‘is merely: ak soln and never 
penetrates into the metal, as the iron does. ©) 9) ks 
Water does not diffolve or oxydate tin, though in proves of 
time it tarnifhes and appears to oxydate its furface. 9 
Earthy matters contra& no union with this metal. ce oxyd, 
which is very infufible, does not form a tranfparent nor co- 
loured glafs with vitrifying fubftances ; but as it is exceeding- 
ly white it renders the glafs of a very opake white colour, by 


its interpofition between the tranfparent parts. This kind: of © 


‘witreous frit is called enamel. Putty of tin, on account of its 
infufibility, deprives all glaffes of their ari — cone 
verts them into coloured enamels. °° et sree bali a 
‘The aétion of lime, magnefia, and alkalis on tin, has not bedi 
inquired into. It cannét, however, be doubted, but 'thelatter 
falts, aided by the ation of watet, are capable of producing 
fome change i in the metal, fince in a very fhort time they caufe 
it to exhibit the colours of the ain bow 2/0 igo ew ah ane 
The concentrated fulphuric’ acid, according to Kunckel,’ dif- 
\ folves half its» wei ight of ‘tin. “Fhe folution is performed vety 


-génee or motion. The tin, in this experiment, feizes the oxy- 
gen of the fulphuric acid, becomes quickly oxydated, and the 


_ deid is found to contain a fufficient quantity of the oxyd to af. 


ford 4 precipitate by the addition! of water. Sulphuric acid, 
diluted with a {mall quantity of water, ads likewife on tin, 
but the folution is more permanent, and affords a lefs abun- 
dant precipitate on the addition of more ‘water. Diluted, or 
feeble fulphuric acid, does not diffolve it. In this combination 
the tin feizes the oxygen of the fulphurié acid, in fuch quan- 
tities that fulphur is very fuddenly formed. This fubftance 
» gives the folution a brown colour while itis warm, and is pre- 
cipitated as foon ds it becomes cold. Macquer and Baumé have 
afcertained the prefence of fulphur in this combination. When 
the folution is more ftrongly heated, the tin is precipitated in 


without the affiftance of heat, though in a much longer time. 
- Tin difflolved in the fulphuric acid is very eauftic. Monnet, 


by cooling, obtained eryftals fimilar to calcareous fulphat, or 


_ fine needles, intermixed with each other. The oxyd of tin 
precipitated from its folution by ftanding, or by heat, is foluble 
in the fulphuric acid. If the fulphuric folution of tin be eva- 
porated to drynefs, the oxyd it affords is of a grey colour, very 
difficult of reduétion, and no longer foluble in the acid. Al- 
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well by the aflitance of heat. Sulphureous gas, of a very pe- 
netrating fimell, is difengaged, without any apparent effervef=— 


* 


- the form of a white oxyd. ‘The fame phenomenon takes place _ 


kalis precipitate tin from the fulphuric biter in the form of ae 


pig white Oxyd 

Nitric acid is decompofed by tin, even in ce cold, with 2 
fingular degree of rapidity. This folution is one of the moft 
ftriking and rapid among chemical phenomena. It appears that 
the tin has a very ftrong tendency to unite with the oxygen 
of the nitric acid ; and as azote is far from adhering as ftrong~ 
ly to the oxygen in this acid as fulphur to the fame principle 
in the fulphuric acid, it is not furprifing that the decompofition 
of the former by tin fhould be’much quicker than that of the 
latter by the fame metal. Morveau has obferved, that in a 
folution of tin by the nitric acid, no gas is difeagaged, but that 
ammoniac is formed. We fee, therefore, that the tin not only 
decompofes the nitric acid but likewife, the water, finee gt can 
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only be the hydrogen of the water, which, uniting to the azote 
of the nitric acid, forms the ammoniac produced i in this operation. 
The tin is converted into a white oxyd, which Macquer i in vain, 
attempted to reduce.. The metal in this ftate: appears to be 


fuperfaturated with oxygen‘. The nitric acid holds but a very. 


fmall quantity of the metal in folution ; and when evaporated 
with the intention of obtaining cryitals, the diffolved | portion. 
quickly precipitates, and the acid remains nearly in a ftate of 
purity. Bucquet however affirms, that a nitrat of tin, whofe 
form he has not determined, may be obtained from this folu- 
tion; itis very deliquefcent. He likewife afferts, that if the 
oxyd of tin, produced by the decompofition of the nitric acid, 
be. wathed. with water, the fluid diffolves a {fmall. quantity of 
the nitrat of tin, which may be obtained by evaporation, The 
nitric acid retains a fomewhat larger quantity of tin in folu- 
tion, when it 1s ufed in a very diluted tate ; A but it lets it fall. 
by ftanding, or by the application of heat. Bayen and CGhar- 
lard, in their valuable 1 inquiries concerning tin, have difcover~ 


ed, that when the nitric acid is charged with all the tin it can’ 
oxydate, fo as to become thick and incapable of acting on new 


portions of the metal, a ffanno-nitrous falt is obtained by wath- 
ing the mafs with a large quantity of diftilled water, and eva~ 
porating the water to drynels, which falc detonates alone in 2 
heated veflel, and burns with a white and denfe flame, like that 
of phofphorus. This falt is not a nitrat of tin, but a kind of: 
triple falt or nitrat of ammoniac and tin, Diftilled ina retort, 
it {wells up, boils, and inftantly fills the receiver with a white 
thick vapour of a nitrous {mell. 

_ The fuming muriatic acid acts ftrongly on ta, and diffolves, 
it by the help of a gentle heat, and even in the cold, inftantly 
lofing i its colour and property of emitting fumes. The very. 
flight effervefcence which takes place in this combination dif. 
engages a fetid inflammable gas from the mixture, not at all re- 
fembling the fmell of arfenic, as fome chemifts have affirmed 4, 
‘The water is therefore decompofed by the tin with the affift. 
ance of the acid. ‘The muriatic acid diflolves more than half 
its weight of tin ; ‘the folution is yellowith, of a very fetid 
fuiell, and does not afford a precipitate of oxyd of tin like the 
two laft mentioned acids. By eYaROratRD it affords brilliant 
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and very regularly formed needles, which flightly attrac the 
humidity of the air. Monnet affirms, that thefe needles, after 
having deliquiated, cryftallize, atid remain dry in ‘the air. 

Baumé, who prepared the muriat of tin in the large way} as, 

for example, in the proportion of one hundred and fifty pounds 
of acid to twenty-five pounds of tin, for the manufa@ture of 
painted filks, has accurately defcribed fome of its properties. 


Ont of twelve pounds of tin diflolved in forty-eight pounds of 


muriatic acid, there remained two ounces fix drachms of a grey 

powder, not foluble in one pound of the acid, with which he 
digefted it for feveral days. Margraaf takes it to be arfenic, — 
but Baumé did not examine it. He compares the {mell of this 
concentrated folution to that of the black earths taken out of 
old fewers, and remarks, that when it touches the fingers, no~ 
thing can take away the metallic fmell peculiar to tin, which 
it communicates to them, and which is not diffipated in lefs 
than twenty-four hours. He obferves, that the cryftals of the 
muriat of tin vary according to the ftate of the acid.’ In fome 
cafes they form {mall white needles ; and the fame folution has 
afforded him white and rofe coloured cryftals, The latter, pu- 
rified by folution’ and evaporation, afforded, by cooling, large 
eryftals, nearly fimilar to thofe of the fulphat of foda. Ano- 
ther time, when the common muriatic acid was ufed, he ob- 
tained the falt in the form of {mall feales, of a pearly white, 
fimilar to that of boracic acid. He does not fpeak of the ac. 
_ tion of fire on this falt. Monnet, who diftilled the muriatic 
folution of tin, affirms that he obtained a fat matter, very fus 
fible, and afterwards a true butter of tin, with’ a fuming liquor 
fimilar to that of Libavius, hereafter to be mentioned. This_ 
Ni fat agrees with the obfervation made by Macquer on 2° tola, 
tion of tin in the muriatic acid, which cryftallized almoft to- 
tally during the winter, and recovered its fluidity in fummer ; 
a property likewife obfervable in fublimated muriat of tin. 
This illuftrious chemift remarked, that a white depofition fub- 
fided at the end of fome years, The combination of the muri- 
atic acid and oxyd of tin affords a much more abundant preci- 
pitate than other folutions, on the addition of alkalis.and lime. . 
 Alkalis rediffolve a part of the precipitated oxyd, and affume 
a yellow brown colour. It was sity diffolving a variety of fpe- 
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cimens of impure tin in this acid, that Bayen and. Charlara 
fucceeded in difcovering a {mall proportion of arfenic in the 
Englifh tin. When this metal is.contained in tin, the ation 
of the acid produces a black colour-in the metal, and. when the 
folution is finifhed, a blackifh powder remains, which is aries 
nic, either. asi or pened, toa nail; svittong of a iii 
tity ‘of pe Arai ana in tin e, wpahnd 
. The oxygenated muriatic acid diffelves t tin very omit a 
wales fenfible efferyefcence, becanfe that metal quickly ab- 
forbs the {uperabundant oxygen from the acid, and does not 
require any decompofition of the water to effect its rence 
The folution has then all the chara¢ters of the preceding, . 
WNitro-muriatic.acid, made with two parts of metre i 
one of muriatic acid, diffolves tin with effervefcence. A ftrong 
heat is excited, which muft be checked by plunging the mix. 
ture into cold water.. To form a permanent folution of tin in 
this mixed acid, the metal muft bée added by {mall portions at 
a time ; one portion being fuffered entirely to difappear before 
a fucceeding one be added; if the whole were added: at ‘once, 
great part of the metal would be oxydated.. Aqua regia, by 
this management, will diffolve half its weight of tin. The fo. ' 
lution is of a reddifh brown, nearly tranfparent, and frequent. — 
ly, ina few feconds, becomes converted into a tremulous jelly, 
of the appearance of refin’ This fubflance becomes more fow 
lid at the end of a few days, and may be cut in pieces like a. 
firm animal jelly. Some parts. exhibit: the femi-tran{parency 
and whitenefs of the opal, It emits a penetrating {mell of mu. 
fiatic acid, but is not fetid like the muriatic folution. I have 
preferved it feveral years in a bottle, imperfetly clofed, and 
found that it has not loft any part of its folidity or tranfpa- 
rency. In order that the folution of tin by agua regia may form 
a jelly, it. mutt be charged with a large proportion of metallic - 
oxyd. Sometimes it becomes concrete, on the addition of half 
its weight of water, though it was. perfectly fluid before: but 
'the jelly formed by the addition of water is of an opal colour, — 
. becaufe, according to. the remark of Macquer, the folution it~ 
felf being decompofable by water, 2 portion of the oxyd of tin | 
FE) i ies and deftroys the tive pseu of the wees This 
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learned chemift has likewife obferved, that ifva folution of tin 
in nitro-muriatic be heated, an effervefcence is excited, fer 
arifes from the re-action of the mixed acid on the. metal, 
whole action not being already exhaufted. The folution ott 
lofes all its colour, and becomes fixed by cooling. © The jelly it 

- forms in this cafe is beautifully tranfparent. Small. needle- 
formed cryftals are frequently depofited from a liquid folution 

_ of tin by ftanding. Neither thefe, nor the gas difengaged dur- 
ing the aétion of nitro-muriatic acid on tin, have been yet exa- 
- mined. Bayen and Charlard find that this folvent might likes 

_ wife be ufed to difeover the prefenge of arfenic in tin, if its ace 
tion on this metal were lefs confiderable. But this circumftance 
prevents its indicating cy sang: nvee? she fame. presiion as 

> the: muriatic acid. =.“ ny nay haath Fee 
_ The aétion of other.acids on tin is sho diab Bie Bio lie 
All the neutral fulphuric falts, and efpecially the- alate of 
pear and foda, are decompofed by tin., Equal parts, of ful- 
phat of potafh and tin being heated in a-crucible, afforded me a 
greenish melted mafs, which no longer exhibited, any. metal, 
and was a true fulphure of tin... The tin deprives the) fulphu- 
ric acid of its:oxygen ; the fulphur difengaged) by this. decom- 

- pofition combines with the potafh, and this fulphure diflolves.a 
portion of the oxyd of tin. . It ig the third metallic fubftance 
in which we have obferved this property of decompofing alka- 
line fulphats... We fhall prefently find that Glauber made the 

- fame obfervation on the.ammoniacal fulphat,. 9 04) ann’ 
» This metal caufes nitre to detonate with scoatirsel For. this 
wiinsiokorans is melted, and made obfcurely red hot.in a crucible. 
, Dry nitrein powder being then thrown in, produces a white 
and brilliant flame. The tin, when the addition of nitre.no 
longer produces detonation, is entirely oxydated.. The white 
powder which remains contains alkali, rendered cauftic by the 
oxyd of tin, and united to 9 certain quantity of that oxyd. 

By lixiviation, and the addition of an acid, the tin may be 
precipitated. The grey oxyd of tim is fufible with nitre, be- 
caufe, as Geoffroy has obferved, it contains a portion of tin, 
which is only in a ftate of extreme divifion.. Ifa perfec, oxyd 

of this metal be taken, as for example, {uch as has been’ long 

‘i cag ay white ; or inflead thereof, fuch an oxyd 
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as is afforded by acids, ue nema plienowienot “does not 
follow. Hie Rta neien 

'Tin very readily sebinete ammoniacal muriat, wei aif 
engages a very cauftic and gafeous ammoniac. - Bucquet, who 
made a courfe of experiments ‘on the decompofition of ammo- 
niacal muriat by metallic fubftances and their oxyds, obferves, 
that much inflammable gas is difengaged by the re-aGtion of tin - 
on the ammoniacal muriat. According to the experiments of | 
this learned chemift, metals decompofe this falt by virtue of 
the action of the muriatic acid on them: and as we have feen 
that the muriatic acid has a very ftrong affinity with the tin, 
it may be concluded, that the theory of Bucquet is: fatisfac- 
tory, ’and perfeétly confonant with the fads. Glauber informs — 
us, that his fecret fal ammoniac, or {ulphat, is decompofed by 
tin; but this decompofition is not complete, according to Pott, 
who repeated Glauber’s experiment ; doubtlefs becaufe the ful- 
phuric acid has not fo ftrong an affinity with tia as the muri 
atic. Bucquet likewife obferves, that the tin being yery fu 
fible, is colle&ed in a button at the bottam of the retort,.and 
that confequently: the ammoniacal muriat is not fo bomepinelys 
decompofed as otherwife it might be by the metal. For this 
reafon tin does not decompofe this falt as perfectly as lefs fu- 
fible métals. The refidue of the decompofition is a folid mu- 
riat of tin, decompofable by water, and fimilar to that which 
is formed by this metal with corrofive muriat of. arias: 
hereafter to be treated of. 7 

-'Tin may be eafily combined with folphur, by Sinteiiie one 
or two parts of fulphur in’ powder, on five or fix parts of tin 
melted in an iron ladle. The mixture being agitated with an 
iron {patula, becomes black, and takes fire. If it be melted 
in a erncible, ‘a brittle mafs, difpofed i in flat needles united to- 
gether, is obtained. This compofition is much more difficult 
to melt than tin, a property common to all combinations of 
foft and fufible metals with fulphur. But the moft important 
circumftance is, that though tin eafily unites with fulphur by | 
fufion, it is very feldom found naturally 1 in this ftate. The faé is 
abfolutely the contrary with zink, which is frequently com- 
bined with fulphur in its ores, though it does not unite with 
it in our laboratories: without the: greateft difficulty. The 
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‘operations of ‘nature are often very different from thofe of art; 
but though fome natural’ combinations are found, which art 
_ has not fucceeded in imitating, it is likewife certain, that many 
compofitions are artificially procure of which. nature fur 
oop RS 3 +! BB Gi A BL OE OB RE 6 ab 

- Arfenic fcarce unites with tin by futon, b peciiitels the greater 
part is diffipated. . The arfeniat of potafh combines better with 
that metal; and Baumé has obferved, that in this combination, 
the arfenic acid quitting the alkali to unite with the tin, to 
which it yields a portion of its oxygen, harshicdaht a brittle bril- 
liant button, difpofed in facets like antimony.’ The experi- 
ments which Margraaf has made’concerning the union ‘of tin 
with oxyd of arfenic, by diftillation, have fhown us, that part 
of this oxyd is reduced into arfenic, while a portion of the tin 
is oxydated.. The tin thus united to arfenic, is not feparable 
by the aétion of the moft violent fire, and it is probable the 
former metal always retains a portion of arfenic, fufficient to 
render its ufe dangerous in culinary operations. When the 
oxyd of tin, charged with arfenic, is expofed to diftillation, a 
{mall quantity of liquid, which has the {mell of phofphorus, 
is obtained, according to Margraaf. Bayen and Charlard have, 
fince his time, examined the combination of arfenic and tin. 
They obferve, that the oxyd of arfenic, called fimply white ar- 
fenic, does not combine with tin, but in proportion as it ac- 
quires the metallic ftate ; and that this combination is effected 
much better, by dire&ly uniting the regu/us of arfenic with 
tin. If three ounces fix drachms of tin be put into a retort, 
with two drachms of regu/us of arfenic in coarfe powder, and 
the retort, after adapting a receiver, be heated to rednefs, 
{carcely two grains of arfenic are elevated in the neck of the 
veffel, and a metallic button, weighing four ounces, is found 
at the bottom of the retort. This alloy, which contains one 
fixteenth of its weight of arfenic, is cryftallized in large fa~ 
cets, like bifmuth.: It is more brittle than “zink, and lefs fu- 
fible than tin. It firft becomes foft by heat, and if in this ftate 
jt be touched with an.iron rod, a crackling noife is proces 
by the friétion of its laminz on each other. It melts into the 
confiftence of ener and wenn emits ste asa in the nage of 
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Cobalt unites by fufion to tin, and forme an tity in foaall 
clofe grains, of a light violet colour...) ented)» 

Tin and bifmuth afford, according to. ladle, a brittle al4 
| si prefenting cubie facets in its fra&ture. Tin is fometimes. 
alloyed with thig metal, to give it whitenefs and hardnefs. As 
it communicates a great degree of firmnefs, and is dearer than 
gink, which produces the fame effects on tin, workmen cannot 
be fuppofed to employ it ina larger proportion than a pound, 
or a pound and a half in the hundred, in which cafe, its effects 
on the animal economy need not be feared. Butin larger 
_ proportions they might be fufpetted to refemble thofe of lead, 
from the ftrong affinity between the properties of bifmuth and 
that metal. Bifmuth may be feparated from tin by the mus - 
fiatic acid, which diffolves the latter, and fuffers the former to 
precipitate in a black powder, provided the acid be weak. Nitro- 
muriatic acid, diluted. with water, produces: the fame effect. — 

Antimony, united'to this metal, affords, according to Gel- 
ert, a white and very brittle metal, whofe fpecific gravity is 
lefs than ane of shes two foveal fubltances taken: oes 
rately. ‘ 
“Zink 1 unites aenae with tin, and virial a hard seta 
of a clofe grained fraéture, and more duétile in Pesipontion as 
the quantity of tin is largers. (9 jo" CM cbiy 

\ Cronftedt affirms, that nickel vitited to tin Swill a Kenai and 
. brilliant, mafs, which, when edicinad under a ream rifes in 

the form of a vegetation. ish Mots Suns 

Mercury diffolves tin with gibi Picithys and in all propors 
tions. ‘To make this combination, heated mercury’ is poured 
on melted tin; the amalgam produced, differs in its folidity 
according to the relative dofes of thefe two metallic fubftanees. 
An amalgam was formerly made with four parts of tin, and 
one of mercury, which were caft into balls that became folid 
in cooling ; thefe balls were {ufpended in water for the purpofe 
of purifying it: but as the water was at the fame time made 
to boil, the precipitation of foreign fubftances, which conta~ 
minated the water, was entirely owing to the laft circumftance, 
and not to the metallic {ubftance. The amalgam of tin is ca- 
pable of cryftallizing, and has the form of fmall cubes, as 
Daubenton obferved in the amalgam of tin ufed by him to 
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clofe the mouths of veflels containing preparations in the King’s 
garden. Sage affirms, that the cryftals are grey, brilliant, and. 
in plated amine, thin towards their, sii and that the cavi- 
ties between them are polygonal. . 
. Tin has a ftronger affinity with oxygen. coe meseutys ca 
-decompofes the corrofive mercurial muriat. . To effet this, the 
tin is firft divided by the addition of a {mall portion of mer-, 
cury 3 equal parts of this amalgam, and the corrofive mercu= 
rial muriat, are triturated together, and the mixture pia 
to diftillation in a glafs Sc avery gentle heat.. A co+ 
-lourlefs liguor firft pafles over, and is followed by 2 thick 
white vapour, which iffues with a kind of explofion, and co- 
wers the internal furface of the receiver with a very thin cruft. 
- The vapour becomes condenfed into a tranfparent liquor, which 
continually emits a thick, white, and yery abundant fume. It 
is called the fuming liquor of Libavius, and is the combination 
of the muriatic acid and tin, the acid appearing to be fuperfae 
turated .with oxygen. This _liquer, when clofed i in a bottle, 
does not emit vifible vapours, though d certain quantity is dif- 
engaged, which depofits the oxyd of tin in needle-formed cry- 
ftals, at the upper part of the bottle; fa that the extremity of 
the neck becomes accurately clofed at the end of fome months. 
A {mall portion of this oxyd is likewife precipitated to the 
bottom of the liquor, ain the form’ of regular feales... The 
- {mell of this fluid, which is very penetrating, excites cough- 
ing: the vapours are not. vifible without contac of air, and 
feem to confift of a peculiar gas, decompofable by air,. which 
in that cafe depofits the oxyd of tin, in the fame manner as 
the fluoric acid gas depofits filiceous earth by. the contact 
of water, and as the fulphurated hydrogen gas depofits ful- 
_yphur by the conta&t of air. May not this elaftic fluid he a 
combination of the oxygenated muriatic acid gas and oxyd 
gfatin ass igiaiaws 
Water does not sfenfibly precipitate the ico liquor of . Libas 
ius, but feems to effect a decompofition which has not yet 
been examined. When this liquor, newly prepared, is poured 
into diftilled water, it, occafions a flight noife, refembling that 
of fulphuric acid, during its union with the fame fluid... It 
eppests to feparate a great number of Avall tranfparent pattis 
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eles, of an irregular figute, which do not feem to have ang 
affinity with water. On a clofer attention to the mixture, each 
of thefe particles is obferved to emit a bubble, which breaks 
at the furface of the water, and emits a vapour, which becomes 
white by the contaét of air. On agitating the water, thefe par- 
ticles are very quickly diffolved, and the folution no longer 
emits vapours. Macquer affirms, that when the fuming li- 
quor is diluted with a large quantity of water, it precipitates 
the oxyd of tin in fmall white flocks. The gas of the fuming 
liquor is not very elattic, as it never caufes the flopper of the 
bottle in which it is clofed to fly out, as happens occafionally - 
to the nitric and muriatic acids, ammoniac, ether, &c. Adet, 
who read a memoir to the Academy upon the fuming liquor of 
Libavius, has fhown, (1.) That the effervefeence, which takes 
place as often as it is mixed with water, depends on the difen 
gagement of an elaftic fluid, which pofteics all the properties 
of azotic gas: (2.) That the fuming liquor, combined with 
water, in the proportion of 7 to 22, forms a folid body, which 
melts by t the action of heat, congeals by cold, and refembles the 
oxygenated muriat of tin, or dutter of tin: (3. ) That the fum- 
ing liquor, diluted with water, diffolves tin without the difen- 
_gagement of hydrogen gas, and affords a falt fimilar to that 
Which is obtained by the direét combination of the muriatic 
acid and tin. He concludes, from his various experiments, 
that the fuming liquor is nothing elfe but a compound of the 
muriatic acid in the aeriform ftate, and the oxyd of tin inwhich 
oxygen predominates ; and that this falt is the fame, with ree 
fpe&t to the common muriat of tin, as the oxygenated murlat 
of mercury is to the muriat of mercury, or mercurius dulcis *. a, 
The refidue of the diftillation of the fuming liquor of Libavius, 
exhibits phenomena equally interefting with thofe of the lis 
quor itfelf. The upper part and the neck of the retort are 
covered with a light, white, and greyith cruft, which, according 
to the experiments of Rouelle the younger, contains a {mall 
quantity of the fuming liquor, conerete muriat of tin, or cor-. 
neous tin, mercurial muriat, and. running mercury: the bot- 
tom of the veflel. contains. an amalgam of mercury and tin, 
above which is a corneous tin of a light grey, folid and compact, 
which may be volatilized by a  ftronger heat. If this fubftance 
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be ‘put into ai retort, it melts, and is feparated into two diftin& 
fubftances, the one black, and lying beneath the other, which 
is white, and refembles corneous tin, Rouelle appears to fuf- 
pect that thefe two fubftances, which differ from each other, 
and do not mix, arife from the tin being alloyed with fome ~ 
other metal ; the more the tin is alloyed, the fmaller the quan- 
tity of fuming liquor it affords, according to this fkilful chemitft. 
Solid muriat of tin attraéts the moifture of the air, and is ea- 
fily foluble in water, which diftinguifhes it from corneous lead. 
Baumé has publithed a theory refpecting the combination of 
tin with the muriatic acid, which nearly. refembles that of 
_ Scheele and Bergman, concerning that which they have called 
the dephlogifticated marine acid. He thinks that this acid lofes its 
phlogifton in the operation, as thofe chemifts fuppofed likewife 
_ to happen in the diftillation with oxyd of manganefe. He fuf- 
pects that this acid would be obtained perfe€tly pure, by diftil- 
ling the fuming liquor of Libavius. Whence it appears thathe | 
regards the common muriatic acid as furcharged with phlogifion. 
_ Baumé has, therefore, from this obfervation, the precedence in 
point of time over Scheele for the difcovery of the two ftates 
of the muriatic acid; but he has not defcribed the fingular 
properties of this oxygenated acid, as the celebrated Swedifh 
chemilt has done. 
The ufes of tin are very numerous. It is applied to many 
purpofes in the arts, in forming many veflels, organ pipes, de- 
corations, &c. Its amalgam is applied to filver looking-glafles. 
Copperfmiths pour a mixture of tin and lead on copper vedlels, 
in the operation called tinning. Bell metal, and bronze for’ 
ftatues, are compounds of this metal, with copper. The pew- 
terers mix tin with bifmuth, antimony, lead and copper, to 
make utenfils of all forts, which are very fubject to change by 
expofure to air. Putty tin is ufed in polifhing many hard bo- 
dies. Tin is melted with oxyd of lead and fand, to make ena- 
mel, as well as to glaze pottery, &ec. The cryftallized muriat 
of tin is ufeful in the art of calicoe printing. Its folution in” 
aqua regia, Or nitro-muriatic acid, heightens the tin@ture of co- 
chineal, of gum lac, &ce. fo as to convert it into the moft lively | 
fire colour, ‘The dyers make ufe of this folution, which they 
call compofition, to make fearlet. When it is mixed in the 
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dyers bath, it forms a precipitate, which carries down the cos 
louring matter, and depofits it on the ftuff which is to be’ 
‘dyed. This obfervation is due to ee wihhote ours: 
have greatly improved this arti: oi visl 3 Halt Penk: 
. The ufe of tin in culinary dinette shins ine oltedtrigdh 
very dangerous by fome chemifts. Navier, in his treatife on — 
Counter Poifons, &c. affirms, that ragouts, in which tin fpoons 
have been left, as well as fugar contained in a veffel of this. 
metal, have poifoned meny perfons. Thefe unhappy effects 
have ‘bean: -almoft generally attributed to the arfenic which 
Geoffroy, in the year 1738, affirmed to-exift in tin, and which 
Margraaf imagined he had found in the pureft rt even in a 
wy confiderable proportion, — eR ; oH AB 
But the fears which have been excita on sets Sibel gee 
difipated by the. experiments of Bayen and Charlard, whom 
we have had already occafion to quote, ‘in the hiftory: of this 
metal, Thefe chemifts' proved, by the moft decifive experi- 
ments, 1. That the quantity of arfenic, extrated by Margraaf, 
from the tin of Morlaix, and which is Wear thirty-fix grains _ 
per half ounce, would be much more than fufficient to deprive — 
this metal of allthe foftnefs and flexibility it isknowa to pofs 
fefs, and would render it as brittle as. panies os rt hat the tin 
of Banca, and of Malacca, does not contain an atom of this 
_ dangerous femi-metal. 3. That Englith tin, in large blocks, 
affords, by the adion of muriatic acid, a {mall quantity’ of 
blackifh powder, often mixed with copper and arfenic, in which 
the latter never exceeds three quarters of a grain in the ounce 
of tin,,and is often lefs than that quantity. 4. That the mix- 
ture made by the pewterers, of the Englifh block tin, with - 
the pure tin of Malacca, or Banca, diminifhes this: dofe fill 
more. 5. Dhat arfenic, united with tin, lofes .a part of its 
properties, and its corrofive aGtion. 6. Laftly, That the {mall 
quantity of tin thus alloyed, which may enter into food by the 
daily ufe of veilels made of this metal, is not fufficient to pro~ 
duce any effeGt on the animal economy, fince, according to a 
calculation made on the lofs a tin plate fuffered during’ twe ; 
years wear, the quandty {wallowed at moft does not amount 
to three grains ia the month, and confequently the 5760th part 
of @ grain of arfenic per day, fuppofing that tim wrought at 
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’ Paris contained as much of this poifenous femi-metal as the 
plate or difh made in London, on which ni made his expe~« 
riments. > rip ’ | 
- We will here et that the BS egrasencon between the 
_ Parifian chemifts and Margraaf, may arife from the latter hav- 
ing made his experiments on Saxon tin, and the former on the 
tin ufed in France, which comes ftom (is Eaft Indies and from 
victimes eon, | fia 
. We may alfo obferve, ius many phyficians, who Have di- 
siiied: their attention to metallic fubftances, confidered as me-— 
dicines, have already acknowledged the innocence of this me= | 
tal, and have even advifed its filings to be taken in fubftance in 
diforders of the liver, of the matrix, and for worms. Schulz, 
| Gn his differtation on the ufe of Metallic Veflels, in the preparae 
tion of food and medicines, recommends pure tin as very 
wholefome. La Poterie prefcribes oxyd of tin as one of the 
component parts of a preparation called antiheftic, which con- 
fifts of oxyds of antimony and tin, formed by detonation with 
nitre ; the alkali, which the water diffolves, always retains a 
portion of the metallic oxyd. 7 . 

» Tin is recommended as a vermifuge. I have been informed 
that it has been employed in large dofes at Edinburgh without 
effet. Some country people are in the habit of infufing {weet 
wine for four hours in the cold, in a tin veffel, and giving a 
glafs of this liquor to their children who are troubled with 
‘worms. Navier was a witnefs to a girl of fixteen or feventeen 
years old, who voided downwards thirty of the worms called - 
teres, with plentiful ftools, fome hours after having taken 2 
_ Tiquid of this kind; the medicine therefore atts as a violent 
| anigative- i 
dirk Bins 
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s Lue {pecific gravity of tin, according to Bergman, is, 7264. _ 

b It melts at a heat of about 420%. 

¢ ‘The quantity of oxygen in the oxyds of tin, froin fofution ih the nitric acid) 
differs according to the ftate ef the acid, the proportion of the tin, and the de~ 
gree of temperature in which the folution is made. Prouft affirms, that the 
oxyd o obtained ina low temperature, and in a diluted acid, contains only 30 per 
cent of oxygen, while that from concentratéd acid with’ heat contains no. lefs 
‘than 40 per cent. of that fubftance. The former decompofes the oxygenated 
‘muriat of mercury, and ie infoluble in muriatic acid; not fo the latter. See Annal. 
'de Ghem, Tom. XXVUI. p 218. ai 

4 Prouft, however, affirms, that if this gas be burned under a pay Et the 
‘arfenic will be depofited on its fides, Tom. XXIV. i tS Page 

© Pelletier prepared the muriat of tin, by introducing into a matrafs four. ‘ete 
ef concentrated. muriatic acid with one ‘of, tin cut into very fmall pieces, The 
matrafs was placed on a fand bath, and the tin wholly diffolved by the afliftance 
of a boiling heat. 

When oxyg genated muriatic acid gas is introduced into this folution, the gas is 
‘abforbed, caloric evolved, and an oxygenated muriat of tin formed, which may 
be obtained in a cryftalling form by evaporating the folution. 1p 
_ When nitric acid is added to a folution ef muriat of tin, an immediate den. 
gagement of. nitreus gas takes place, and the muriat is se ies into the oxyEC- 
nated muriat. 

.  Muriat of tin has no action on fulphuric, but it paige Be Pa cnaecd 
acid, by taking from it. the oxygen which it contains.’ The difengaged fulphur 
attracts toitfelf a portion of the oxyd of tin, which quits ie acid, and forms 
with the {ulphur a yellow fulphurated oxyd, 

. The arfenic acid and its oxyd yield their oxygen to muriat of tin, nied: are rid 
this reduced to the metallic ftlate. Muriat of tin Rragnces the fame effects on the 
molybdic and tungftic acids. 

If red oxyd of mercury be added to a folution of muriat of tin, it is immediate- 
ly decompofed, and the mercury appears at the bottom of the veffel in the flate of 
fluid mercury. : 

The addition of oxyd of manganefe to this folution occafions an euolurion! of cae 
loric and the production of the oxygenated muriat. Similar effects are produced 
by the ozyds of antimony, zink, and filver. ii 

_ If oxygenated muriat of potafh be added to a folution of mutiat of tin, the mix- 
ture becomes warm, affumes a greenifh yellow colour, and yiaietheok muriatic 
acid gas is difengaged. 

Oxygen unites directly with the folution 26 muriat of tin, and forms with it the 
oxygenated muriat. ‘Pelletier confined about fix cubic inches of oxygen gas in a 
proper apparatus over muriat of tin, and found that in lefs than twenty hours the 
whole of the ozygen gas had been abforbed. dun. de Chem, Tom, XI. p. 225. 
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_£ Fluoric acid diffolves. “ oxyds of tin, and forms wvish it 4 i mafs, 
the properties of which are but little known, j 
The boracic acid diffolves tin by boiling in water, ne ji sith, it into fmall 
irregular granular cryftals, .In the fire this falt melts into an opake grey flag. - 
' \ Phofphoric acid combines by the afliftance of heat with tin, and forms with it a 
falt difficultly foluble in water. Phofphat of tin is eafily changed into a glafs-like 
‘fubftance in the fire. Phofphoric acid precipitates tin from its folution in aqua re- 
gia; but the affinity of this compared with the other acids is net known. 
.» Pure tartaric acid has no perceptible action on tin; but a folution of tartarit of 
’ potath boiled with water and tin diffolves a confiderable quantity of this metals 
and forms with it an eafily foluble, permanent, needle-fhaped falt.. 
Tin diffolved by heat in oxalic acid at firft becomes black, and is Siinirdnts CO- 
vered with a grey powder. . An elattic Auid is difengaged, which does not appear 
‘to have been examined. |. The folution has an auftere tafte, and affords by evapo- 
. ration, prifmatic.cryftals, By quick evaporation a horny-like mas is formed, which 
gives a copious precipitate with alkalis. Oxyd of tin diffolves eafily in oxalic,acid. 
_ The oxalat of tin has always an excefs of acid, and is difficultly foluble in ‘water. 
Acetic acid diffolves tim only in:a {mall quantity. The folution, which. fateh a 
metallic tafte, foon becomes muddy, and depofits a white oxyd. © This combina. 
tion does not cryftallize.. ‘The oxyd of tin diffolves readily in acetic acid. If f{pi- 
_ rit of wine be added to this folution after it has been evaporated to the confiftence 
ofa fyrup, cryftals of acetat of tin are obtained, which are’ hard, heavy, white, 
tranfparent, and taftelefs, This falt is ain by the arene ee and 
nitric acids, and by fire. . 
The citrat and malat of tin are: sdhlestereind ' Mn EY rei 
+ The benzoic acid, according to Tromm({dorff, acts direQly paises on tin nor its 
nbn but benzoat of potath is faid to decompofe the muriat of. oe and to — 
with the tin a falt difficultly foluble even in boiling: water. pins 
Pruffiat of potafh precipitates tin white from its fein in muriatic acid.” The 
precipitate by the aren acid is of a ane > grey chur See- Geen’ s yeh eee 
Bien derhath ay tatiee 4 
»® Many curious: ae Pikcllibibledl the iveeibaitin and properties af thi cbliihin. 
_ tion are detailed by Pelletier in a memoir inferted in the 13th volume of the An- 
nales de Chemie. ‘The proportion ef the fulphur in the combination defcribed by — 
Fourcroy does not exceed 20 per cent.; but by a particular management, and by 
the ufe of different intermedia, the fulphur may be combined in a much larger 
proportion, forming the golden-coloured fubftance vidas < known — _ name 
of Aurum Mofaicum, or mufive gold. 
For the preparation of | this fubftance, Wovlff had recommended ete following 
imatater Twelve parts of tin are to be melted in a crucible by a brifk fire, and 
three parts of mercury added to it; this mafs is to be reduced to a powder in a 
fone mortar; it is then to be intimately mixed by rubbing it with fevem parts of 
fulphur,, and three of muriat of ammoniac. The mixture which thefe form is to 
be introduced into a glafs matrafs, of which it fills nearly one half, and the matrafs 
placed in afand bath, and expofed to a ftrong fire fo long as any white vapours 
continue to be difengaged... On removing the mixture from the heat, wufive gold 
will now be found at the bottom ef the matrafs; but if the heat be continued or 
ancreafed, the mixfive gold will lofe its colour, and be converted into an ordinary 
fulphure of tin. See Phil. Tranf. Vol. LKIL p.trg4 teeny fas 
_ 9A variation inthe preportion of thefe ingredients'produces no very siverntal change 
am the refults... Pelletier obtained a very beautiful mufive gold by diftilling together 
~ Vol. HI. Aa 
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equal parts of mercury, muriat of ammoniac, tin, and fulphur. The explanation. 
which this chemift gives of the different changes which occur in this complicated pro~' 
cefs is fo extremely happy, that’ I think I cannot do better than place the whole of 
it mmediately under the eye of the reader. “ The previous rubbing with the mer-" 
cury helps to oxydate the tin, A difengagement! of hydrogen gas is produced. 
by the re-action of the muriat of ammoniac on the tin. The oxyd of tin which is 
formed decompofes the muriat of ammoniac, and the difengaged ammoniat unit-| 
ing with the fulphur, paffes over into the rectiver in the form of an ammoniacal ful-_ 
phure. The muriatic acid unites with the oxyd of tin, and forms’ with it muriat 
of tin, a very {mall portion of which paffes over in diflillation; the other portion’ 
is afterwards decompofed by the action of the fire, while the oxyd of ‘tin’ which. 
remains unites with the fulphur to form the mu/ive gold. The muriatic acid, which 
is volatilized, meeting with the ammoniac, combines with it, and reproduces mu= 
riat of ammoniac.. In this procefs theré is a portion of tin which has been fimply 
oxydated, and which in this ftate unites with the fulphur to form mufive gold. 
‘There is alfo a portion of muriat of ammoniac which efcapes decompofition, and 
which of courfe is fublimed. “The mercury combines with the fulphur, and forms 
with it the fulphure of mercury, which paffes over during diftillation. A {mall 
portion of mufive gold, in beautiful plates is fometimes found in’ the upper part of 
_ the veffel in which the fublimation is performed, The muriat of ammioniac, in’ 
_ being volatilized, carries along with it a fmall portion of the oxyd of tin; and it 
_ig this portion of oxyd which in the moment of volatilization unites to the fulphur 
it meets with in a ftate of vapour, and forms with it the mu/ive gold that is attach- 
ed to the upper part of the veffel. It is very neceffary in this procefs to’ be cau- 
tious in the management of the fire, for if this be raifed too high, fulphureous acid 
gas will pafs over towards the end of the operation, and, inftead of mujive gold, a 
black coloured metallic fubftance, or common fulphure of tin, will be obtained.’® 
The different parts of this eep leit will be me iene by he fern 
oad veuiaeaninein 
Six hundred grains | P fulphur being added toa foliition ol bet grains. we tin in 
4 ounces of muriatic acid, and evaporated by a gentle heat, a concrete fubftance 
was obtained. ‘During the evaporation, copious vapours of muriatic acid’were dif- 
engaged, This concrete fubftance being reduced to a powder, was put into a re- 
tort, and expofed to a {trong heat. Concrete muriat of tin, and afterwards a little 
fulphur, were fublimed into the — of the retort. i be refidue was rede elt, 
of a beautiful colour. no eee a pecs ; 
. A mixture of equal parts tite tin Blings; better and muriat of: ammoniac, af. 
ford by diftillation a fulphure of ammoniac, fulphurated hydrogen gas, a little 
fulphur, and muriat of ammoniac. In this procefs, the muriat of -ammoniac. is 
decompofed by the tin, and the difengaged ammoniac unites with the fulphur, 
vand forms the fulphure of ammoniac. ‘The mouriatic acid unites with the tin, and 
‘ difengages the hydrogen ¢as, which, im being volatilized, carries along with’ it’a 
fmall portion of fulphur, and forms with it the fulphurated hydrogen gas. ‘The — 
tnuriat of tin is afterwards decompofed by the fire: the difengaged acid finding 
again the ammoniac, reproduces ithe muriat of ammoniac, while the “oy of “ 
yemaining fixed, unites with the fulphur to: form muhive poids amit og 63 90 a 
The frequent failure which artifts experience in the procefs for making muj/ive 
gold, appearing to Pelletier to depend on the too great degree of —_ — “itd 
employ, he was igduced to try the following experiment: | 9) 0. 
Sulphur was added in different portions to 100 ounces. of melted tin,’ ‘illthe tin 
appeared to be faturated with it. By each addition, the metal feemed to become 
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lefs fufible. When cooled, the mafs weighed 116 ounces and a half. Equal parts 
of this mafs reduced to powder, and muriat of ammoniac, were diftilled together 
in a heated retort. A {mall portion of ammoniac was difengaged, fome drops of 
fulphure of ammoniac came over, and laftly, muriat of ammoniac was fublimed 
into the neck of the retort. The refidue was a black iridefcent mafs, refembling 
fome fpecies of pyrites, 

. Tothe ingredients of the former siete, an equal partons of fulphur. was 
saaldea and the whole fubjected to diftillation. The products were, fulphurated 
hydrogen gas, fulphat of ammoniac, a little fulphur, and muriat of ammoniac 
having a yellow colour. ‘The refidue was mu/ive gold. In this experiment, the 
ammoniac difengaged from the muriatic acid finds a portion of uncombined fulphur 
with which it unites, and forms the fulphure of ammoniac. The oxyd and 
muriat of tin which are formed alfo uncombined, find fulphur; {0 that the oxyd of 
tin is eventually fully faturated with fulphur. 

Three ounces of fulphure of tin were diftilled with shea ounces of the oxygen- 
ated muriat of mercury.. White vapours were difengaged, muriat of tin was fub- 
‘ Jimed into the neck of the retort, and fluid mercury paffed over into the re- 
ceiver. The refidue, a very beautiful aufive gold, weighed 2 ounces and a half, 
Muriat of tin, in this procefs, was volatilized, becaufe the quantity of fulphur con- 
tained in the fulphure of tin was not fufficient to faturate the whole of the oxyd 
which had been produced. Perhaps, by diminifhing the quantity of oxygenated 
muriat of mercury, or by adding a little more of the fulphur, it may, be. poflible 
to prevent altogether the lofs which arifes. from the rolatllizatipn, of the muriat 
of tin. t . 

A mixture of equal karts of fuipbute of tin ‘and, red oxyd of mercury, by the 
nitric acid, were diftilled together. Fluid mercury came over into the receiver, 
_ and the refidue confifted of a mixture of mufive gold and undecompofed {ulphure 
of tin. 

Six hundred grains of falphure of tin were diftilled wih 600 grains ‘of. cinna~ 
bar,.er the fulphurated oxyd of mercury. Fluid mercury paffed over into the 
receiver; the refidue in the retort. was mufive gold, In this procefs, the. oxygen 
_ of the mercury united with the tin to form the oxyd of tin, while this. retained 
_ not enly the fulphur with which it was formerly combined, . but. alfo that, which 
had been imparted to it by the fulphure of mercury. But as fulphure of mercury 
contains 20 per cent. of fulphur, and fulphure of tin from 15 to 20, may ve icin 
muft neceflarily contain from 35 to 40 per cent. of that fubftance. | 

Equal parts of fulphur and oxyd of tin, precipitated from its folution in eur 
atic acid, were diftilled together. Sulphureous acid. gas was difengaged, and 
fome fulphur fublimed into the neck of the retort. The refidue was mufive gold. 

Similar productions were obtained with an oxyd of tin from the nitric acid. 

Sulphat of ammoniac was added to a folution of tin in muriatic acid. A red- 
_ dith precipitate was formed, which affumed a black colour by drying it. Diftil- 
Jed im a gentle heat, this precipitate gave out 2 little dmmoniac; the refidue was 
mufive gold. ' In this procefs, the muriatic acid quits the oxyd of tin, to unite with 
the ammoniac acid, and the oxyd of tin, in its turn, feizes on the fulphur it finds 
in a ftate of perfect divifion, to form mufive gold, This laft requires only to be 
heated, in order to exhibit its peculiar colour. It isto be obferved, that in this 
inftance the mufive gold feems to have been formed in the humid way. 

A folution of tin in the muriatic acid was precipitated by a folution of Gulptiike 
of potahh, » The precipitate was of a dark colour, approaching to yellow. By di- 
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ftillation, fulphureous acid was difengaged, and a little fulphur fublimed inte the 
neck of the retort; the tefidue was mufive gold. This, therefore, may be confi- 
dered « as another inftance of the formation of this fubftance in the humid way. 
 Mifive gold was fubjected to diftillation in a Rtrong heat ; a confiderable quan- 
tity of fulphureous acid gas was difengaged, and fome fulphur fublimed into the 
neck of the retort; the refidue was a black fhining metallic mafs. It feems al- 
mott fuperfluons’ to remark, that the fulphureeus acid gas mutt have been formed 
by the ‘combination of a portion of the fulphor_ with the oxygen of the oxyd of 
tin. The change which takes. place. in this experiment, in the order of the af- 
-finities, is to be attributed in this, as in aipey other pinay toa tigi eNcich in 
the degree of temperature. 
 Twe hundred grains of charcoal in powder, sb se of ake Ue at were dae 
‘troduced into a retort, and placed i ina . reverberatory furnace, and the neck of the 
retort ‘connected with a chemico-pneumatie apparatus. ‘By keeping the: mixture 
in a red heat for three hours, about too cubic inches of an elaftic fluid. were dif- 


engaged. The firft portion of this gas which paffed over, feemed to be carbonic 


acid, containing about 1-100th of fulphurated hydrogen. ’ This gas had alfo vo- 
Jatilized, and held’as it were in folution, 4 large quantity of fulphur, which was 
afterwards depofited on the furface of the water, by: which the gas was abforbed. 
The gas difengaged towards the end of the procefs eontained a greater quantity 
of fulphurated Savers till at laft bubbles of pure hydrogen gas were ‘evolv- 
ed, ‘The refidue was a fulphure ‘of tin divided by charcoal) 9 7) fe 

> Six hundred grains of mufive gald were digefted for fonie hours in muriatic acid, 


hut the colour remained unchanged. After being filtered and dried, it wei hed 


fill 580: grains, The 20 grains that difappeared were probably a ‘fulphure which - 


had been mixed with the mufive gold; for” when this fubftance biped an a ‘fo- 
cond time with muriatic acid, ro lofs of ‘weight could be perceived. 9 0 
From. thefe. experiments it appears clearly, that tin, whether in its native { flate 
or amalgamated with mercury, or Senmhtion with fhlphar, i is. et tac 
during the produdion of mmisfeo ve gold, ene ESO ERY 
be Adet obferved, that the faming m mae of tin, sees diluted en! water, ts 
‘apable' of diffolving a freth portion of tin; and that,’ during the folution’ of this 
portion, 1 no difengagement | of hydrogen gas was produced. Tt was .the obferva- 
‘tion of this fa& that led ‘Adet to conclude, that muriatic aci in the’ fuming r mu- 
‘plat of tin, ers in the ‘late a hts Sait ‘mur ~ Annual, a Chien. 
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Lean is ‘an imperfeét metal, of a dall owiticala cian to blue: 
The alchethifts give it the name of Sazurn, becaufe it abforbs 
and devouts, as it were, all the imperfedt metals in its {corifis 
vation, as will be fhown in the fequel. It is the leaft ductile, 
the leaft elattic, and the leaft fonorous ofvall the metals ; it may 
be redudeéd into thin plates under the hammer, and does not: 
~ harden by beating. No metallic fubftance has lefs tenacity. 
A. wire of lead of one tenth of an inch in diameter, fup- 
_ ports no more than twenty-nine pounds and a quarter, with= 
out breaking. It is the third metallic fubftance in the otder of 
weight ;. a cttbic foot of lead weighs 828 pounds, and it lofes 
in water between the eleventh and twelfth of its weight. It 
is very foft, and eafily cut witha knife; has a peculiar and 

remarkable {mell, which becomes ftronger by fri@ion. Its 
- tafte is fearcely fenfiblein the mouth, but its effet is very 
manifeft in the ftomach and inteftines, whofe nerves it irri- 
tates, producing pain, convulfions, ftupor, and palfy. It i is fuf. 
ceptible of .a regular form: the Abbé Mongez obtained qua- 
drangular pyramids, lying on their fides, fo that of the four 
faces one always is much the largeft.” » Each pyramid. is com. 
pofed as it were of layers, or zones of other {mall ace 
amine’ terminating i in one fingle acute pyramid. . 

Lead is rarely found native ; Wallerius: and. Lin Ass admit 
its exiftence in this flate, but it»is denied. by Croaftedt, Jutti, 
Monnet, &c. It is moft commonly inthe ftate of an oxyd, of 
a neutral falt, or in that of an ore, united’ with'fulphur, and 
forthing galena. The lead mines are commionly,at.confiderable 
_ depths in the earth, and are fituated both in mountains and in 
‘plains. Naturalifts have diftinguifhed a great, number’ of ores 
of lead; the moft effential.to be known are the following : 

1. Native oxyd of lead. | The /pathye ores of lead muft not 
be confounded with this oxyd, which: contains. the. carbonic 
acid: It does not effervefce with! the nitrous acid, and/is com- 
monly in white grey’ ponderaus folid mafles; or: mixed: with 
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clay, fand, and tiated The colour of the eee accordingly, as 

it is more or lefs ferruginous, conftitutes native maffcet and | 
minium, or the yellow and red oxyds.. The native cerufe of — 
lead is often found on the furface of galenas., © 
_2. The carbonat lead, or the combination of the oxyd of 


lead with the carbonic acid: This varies greatly in-colour.;, it _ 


is white, black, brown, yellow, or green, according to the ftate 
of the iron which alters it. It is in general called /parry lead. 
ore, becaufe it has the texture and cryftallization. of certain 
{pars ; it effervefces with the nitric acid, which difengages the, 
carbonic. The following varieties of this fpecies are diftin- 
guithed : . he | . | Lt at. Reha 
Varieties.» FS A TNE. hs AS Chabad ie eh a B 
AS Wi hite [pathofe lead ore. This is a carbonat’ of lead, flowly. 
depofited by water in a cryftallized form; it has fome- 
‘times a femi-tranfparency like {par ; its cryftals are ufu- 
ally hexahedral prifms, truncated, or in cylindrical {tri 
ated columns, which appear to be compofed of a great’ 
number of threads, or in {mall fine needles. It is fome« 
times found of a brilliant white, like the //ky gyp/um. 

- Other {pecimens are of a yellowith white. Some of the 
ptifms are often fiftulous. The white fpathofe lead ore: 
abounds in Lower Britany, in the mines of Huelgoet 
and Poullaouen. Sage affirmed that the white lead ore 
js -mineralized by the muriatic acid. Laborie afferted 
that it was a pure oxyd of lead, united zo fixed air, or 
carbonic acid, and cryftallized by water.® The Academy 
of Sciences having caufed the experiments of thefe two 
chemifts to be repeated, adopted the opinion of Laborie ; 
and Macquer has related the tranfaétion in his Diétion- 
ary, at the article Ores of Lead. The {pathote lead-ore 
‘as' fomietimes found in the fame places as the galena, and 
feems to be a decompofition of that ore which has loft its 

D fulphur, and whofe lead is in an oxydated fate; for it 
- js not rare’to find galenas, which are pafling to the fate 

of white lead, as Romé de Lifle has well obferved. 

‘B. Some naturalifts have admitted a black ore of lead. It is 
white lead altered by a fulphureous vapour, and by that 
means’is revived. It may be ¢onfidered as a middle fpe« 
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- éies, between white lead and. galena, and is saline’ 
‘in ftraight regular hexahedral prifms. 

-€. The green f{pathofe lead. This mineral is of a facia 
_..» more or lefs tranfparent ; often yellowith, always mixed 
-.» >with ochre and iron clay. It is fometimes without any 
-. regular form, and refembles a kind of mofs. Such are | 
'.. . moft of the fpecimens from the mines of Hofsgrund, near 
Freyberg in Brifgaw. Green lead ore is commonly 

.eryftallized in ftraight and regular hexahedral prifms, 

terminated by hexahedral pyramids, either entire or 

truncated near their bafe. It is found in great plenty at 
St. Marie-anx-Mines, and at Tichoppau in Saxony. It 
>is proved that it owes its green colour to the mixture of 

iron, fince it is always found in mines of that metal. 
D. Spathofe lead ore of the colour of peach blofloms. Mon- 
__gez found this variety cryftallized like. white {pathofe 

_ > lead, in the mines of Huelgoet. _ 

._E.. Yellow fpathofe lead ore. This variety, Get eA in 

. hexahedral tranfparent lamine, has not been known till ° 

-within a few years.. The lamine are from half a line, 
to four or five lines in diameter ; they refembie glafs of 
lead. 

3. Monnet has difcavered lead combined. with the 2 A 
acid. It is commonly in the form of a white mals, foluble in 
eighteen parts of water. _ Sometimes it is blackith, cryftallized 
in very {trong {triz, or in friable ftaladtites : this laft variety 
-efllorefces in the air, and becomes converted into a true ful- 
phat of lead. On account of this efflorefcence it is that Mon- 
net calls it pyritous ore of lead. Dr. Withering affirms, that 
there exifts in the Ifle of Anglefea a large quantity of lead and 

iron mineralized together by the fulphuric acid. 

As Lead appears to be combined with the arfenic acid in the 
red lead one of Siberia, of which Mr. Lehman firft gave a de- 
{cription in the year 1766. This. ore is of a very beautiful 
_red, and its powder tefembles carmine ; it is often cryftallized 
in oblique rhomboidal prifims. Mongez, who thinks that arfe- 
_ Ric exifts in its, acid ftate, in all the red oresof lead, has difco-. 

_yvered another ore of a greenith yellow : from Si be tits and con- 
» taining. arfenie like the following. 
5. Gahn difcovered the phofphoric aid: in a greenith lead 
_Aany 
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ore. There is likewife a yellow and reddifhore-of, this kind. 
If this be diffolved.in nitrie acid, andthe oxyd of lead precipi- 
tated by the fulphuric acid, .the phofphoric acid «may be. ob- 
‘tained by evaporation of the fupernatant liquor. Metherie and 
‘Tennant have confirmed the analyfis of Gahn by experiments _ 
made at Paris. De. Lamont has given a memoir upon. the 
native bates fale of Peedi which is shinai menkpioemtin Bri- 
tany. 4 a Oa aes ie 

iO Lua is rant cainguony fain: shies sting fulphur. 
This ore is named | galena; it is likewife called alguifoux in 
commerce. This fulphure, of lead is compofed in general of 
laminz, which have nearly the colour and afpe& of lead, but 
it is more brilliant, and very brittle. A great number of va~ jj 
tieties of eerat have Benn difeovered, WL ZrehisohAllbe, eid 


Sik aaa pa By € ¥ oh 
Varieties. ' ich Rarer art | 


A. Cubic wichdie Tes cubes, vlitel are of various fhes, ate 4 
found either fingle or in groups. It is alfo found in re- 
gular oGtahedrons. There is a variety of it which Hauy 

calls. an octahedral cube; its furface’ is ‘compofed of fix 
{quares and eight equilateral triangles. Some mineralo- 
gifts have deferibed it as a tube truncated at the angles. 

B. Galena in mafles. This has no regular mney ; it 

5,18 vety common at St. Marie. ane eta Rt wel 
~ C. Galena with large facets. It» does not een to compofe 
regular roils: 3 but it is rope pai formed. of cpa yen 
mine. - 4 

D. Galena with fmall acti This’ appears bse fatined like 
the mica, of {mall white and very brilliant feales ; pcttas - 
called white filver ore, becaufe it contains a confiderable 
“quantity of that metal. The ores of the mines of Pom- 
pean in Britaiy is bf this /kiddsdl AOA Ee the 

E, Small gtained galena ; fo called pital it Hd a ety élofe 
| grain. It is likewife very. rich in filver, and is found 
with the foregoing ore. Galenas in general ‘contain fil. 

‘ver; none are known to be without it except that of Ca~ 
rinthia ; ; but it:has been obferved that thofe galenas af-\ 
» ford the moft whofe facets or grains are the {malleft. It. 
~ feems as if filver, being in fome meafure a foreign fub- 
ftance in the combination of galena, Lapin Sad the caer, 
lar cryftallization of that ore. 


¢ 
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FE, Galena eryftallized like fpathofe Jéad in hexagonal prifms, 
on iDbning On! eylindrical columiis.; it is foiind:as’ well as the fore. 

»» going in thé mines of: Huelgoet: in: ‘Lower Britany. Tt 
© (eontains little filver, arid: feems ‘to be merely fpathofe 
i) dead mineralized, without having loft its- form. Cry- 

. ‘ftals of pure {pathofe lead, entirely covered with a very. 
\... fine galena, are fometimes found in the fame piece, to- 
| gether: with. other's: which: are abfolutely changed into 

-. galena throughout. ».Romé de Lifle poffeffes many {peci- 

_ ») mens of this kind’) I ‘have in my colleGtion a fpecimen | 

of white lead ore, the bafe of whofe prifins is abfolutely 

// in the flate of galéena.;: iwhich iene ‘the longer oe We are 
fpeaking of.) 3 

Salendis is often es acy! reerry two. vijiers of blackith 

ochreous quartz, which contain much filver, though the 

‘metal is not apparent. Dolomieu, the author of this ob- 

_ fervation, apprehenhds that lead was originally mixed 

_» with the filver ; but that the water having carried off 
» the imperfe&t metal, left the fine metal in the gangue. 
Monnet has difcévered, that many galenas efflorefce like 
' pyrites. He affirms, that by wathing one of thefe, whofe 
: ‘furface was become white and. ae kt he obtained a 

true fulphat of lead. 

» 4. Lead is fometimes naturally dinited with rite, atiti- 
mony; ‘and filver. This ore, which is called antimoniated ga- 
lena, is of a needled or. ftriated ftru€ture like antimony. The 
 femi-metal is Known by the white flowers which rife during 
calcination. It is rg at shane he and at St. Matic-aux- 
Mines. 

8. There is. aes a kind ‘of galena, i in euatieh the lead is 
united to fulphur, filver, and iron. This martial galena is 
harder, and more folid than the ima It affords a “rigid 
lead during its fcorification. 

9. Laftly, In the ftate of. an ata oe is ifven found, toge- 
ther with galena, in fandy or calcareous earths and ftones. 

As almoft all the ores of lead, and efpecially the galenas, 
contain a confiderable | quantity of filver, it is proper to make a 
careful aflay of their contents. For this purpofe, after having 
pounded and wafhed a certain quantity of the mixed ofe, it is 
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roafted in a covered veffel to prevent decrepitation.. The ga- 
lena’ does not lofe much by the roafting. After it has* pafled 
this operation, it is weighed, and melted with three times its a 
_ -weight of black flux, and a fmall quantity of decrepitated ma- 
rine falt.. The fixed alkali of the black flux abforbs the ful- 
phur united to the lead; the coal of the tartar, which is a : 
part of the fame flux, ferves to reduce a portion of the metal 
which is in the ftate of an oxyd ; and the marine falt ‘oppofes 
the evaporation of part of the matter contained in the crucible. 
‘After the fufion a button of lead is obtained, which is to be 
carefully weighed, and then oxydated or vitrified, to feparate 
the lead from the filver it contains. But this aflay cannot be 
greatly depended on, becaufe the alkali, which is ufed as a 
flux, forms with the fulphur of the galena a fulphure, or /iver 
of fulphur, which diffolves a portion of the lead. And it muft 
alfo be confidered, that, in the large way, a reducing flux, fo 
expenfive as the black flux, cannot be ufed. It is therefore 
‘more advifeable to endeavour to melt the ore among the char- 
coal, in a reverberatory furnace, or alone, with the addition of 
fome cheap matter, to abforb the: er taney fal as a {mall 
quantity of iron and glafs gall. | 

\Bergman propofes to aflay lead ores by ahi nitric ei This 
acid: diflolves lead and oxydates iron, but does not affect ful- 
phur. The folution is precipitated by carbonat of foda, and 
132 grains of precipitate reprefent 100 grains of lead in its 
metallic ftate. If thefe ores contain filver, the oxyd of this 
metal is feparated by the ammoniac, which diffolves it. 
_. At Pompean, the lead ore which contains filver is heaped 
up, wafhed with great care on tables, and carried to the fur- 
nace, where it is firft roafted by a gentle heat, and afterwards 
‘melted by raifing the fire. Lhe melted lead is taken out of the 
furnace by a hole which anfwers to’ one of the fides of its 
hearth, and which had been clofed with clay. The lead is then 
caft into pigs which contain filver. To feparate this precious 
metal, the lead is'carried into another furnace, whofe hearth 
is covered with afhes, well wafhed, fifted, and rammed down. 
On one of the fides of the hearth of this furnace are placed two 
large bellows, oppofite to which are two gutters,-which are 
called the paffages of the litharge. ‘When the furnaces hot the - 
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lead is oxydated ; part evaporates, and is fublimed in {mall 
chimneys which are over the paflages of the litharge. Ano. 
ther portion of the metal is abforbed by the bottom of the fur- 
nace ; a third part, which is the moft confiderable, is oxydat- 
ed, and even partly vitrified; this is called Jitharge. The bel- 


‘lows drive it out of the furnace,’ and likewife facilitate the 


oxydation and vitrification of the lead, by the quantity of air 
they blow on the furface of the metal in fufion.. When the li- 
tharge has been calcined by 2 moderate fire, it is in the form 
of a red fcaly powder, which is called /itharge of gold, on ac- 
count of its colour. If the litharge has been more heated, and 
is in a more vitrified flate, and of a pale colour, it 1s called 
litharge of fiver. Laftly, When the furnace is heated ftrongly, 
fo as to melt the litharge completely, and to fufe it in the form 


of irregular ftalatites, it is called fre/b htharge. When ‘the 


operation is finifhed, the filver contained in the lead remains in 
the furnace. This filver requires to be again refined, but in 
fmaller maffes, in order that the remaining lead it ftill contains 
may be feparated. | ey 

. The lead which has been een in this islanders of teft- 
ing, is afterwards melted in contact with charcoal, and contaits 


fcarcely any filver ; it is then caft into pigs, and expofed to — 


fale. Spathofe lead melts in contact with want in the fame 
manner as the oxyds of lead. 

Lead expofed to heat, melts long before it becomes ignited. 
‘The heat neceflary to hold it in fufion is fo inconfiderable, that 
the hand may be plunged i in it when melted without pain; and 
in this ftate it does not burn vegetable fubftances*. It is fearce- 
ly at all volatile, yet by a very ftrong heat it fumes, and is 

reduced into vapours, like the more fixed metals. If it be fuf. 

fered to cool very flowly after being melted, and the melted 
- portion be poured off from that which is become folid, it is 
found to be cryftallized in ee pyramids, which we 
have already defcribed. ! 

Lead melted with the contaét of air foon 1eoatried mamas 


_ with a grey and dull pellicle; this pellicle is carefully taken 


- off, and reduced by agitation into an oxyd of a greenih grey, 

verging towards yellow. - When feparated by the fieve fram 

the grains of lead with which it is mixed, and afterwards exe 
3 
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pofed to'a'moreé violént red heat, it becomes of wideep yellow? | 


and in this ftate is namied mefficot. This laft, flowly heated by — 
-agentle fire; aflumes a beautiful red colour, and is known: a a 
the name: of émimivni..If maflicot be too ftrongly heated,: it 
nielts ifito glafs. seine ste rai nitsiamy Wi) oy ye Pe 

» Lead iby: ‘oxydation’ becomes heavier, by the quantity. of 
pre ten pounds in the hundred. It was this: ineréafé of | 
weight, produced in oxydating lead, as: well as the neceflity, of 
air for the operation, which caufed: ‘John Rey; a phyfician of 
Perigord,’ to fufpeGt, that air is fixed in this metal during the 
procefs. «Dr. Prieftley has fince confitmed the opinion of John 
Rey, by obtaining vital air from minium. ‘The oxyd of ‘lead, 
Me “théugh highly coloured, eafily lofes this colour. If minium be 
heated rather too mitch, it becomes pale; if it more © ftrongly 
be urged by. heat, it melts, without addition, into & trénfparent 
glafs, fofufible, that it penetrates. the crucible, and efcapes: 
But if ohe part of fand be added to three parts of oxyd of 
lead, the fandmelts, by: the affiftance of ‘the oxyd, into a béau. 
tiful amber coloured glafs. The colour of this glafs is not fe 
déep, and refembles that of the topaz, wheh two parts of the 
oxyd. of lead and one: of fand, or. pulverized flint, are fufed 
together. “Ao fimilar quantity of the. oxyd of lead added to 
common glafsy does snot alter its tranfparence, but gives it’ a 
greater degree of weight, and more’ efpecially a kind of un@u- 
onfnefs, which renders it capable of being cut and. cbtidiea’. 
more eafily without Breaking. This glafs is very ptoper to 
form. achromatic lenfes ;»but it is fubje& to \weltisy and to have» 
a gelatinous afpe&t.. ‘The Englith call it fint gla/s ; our sche 
men find great difficulty in fele€ting pieces of any confiderable 


cial 
——- — 


magnitude, exempt from ftriv, in that which is imported from om 


England. “This great imperfection«feems, in Macquer’s opi- 
fiof, to depend on the principles of the glafs not being unis 
formly’ combined: for that purpofe, it is required that it 
‘fhould be long held in fufion; but as the lead would by that’ — 
paren ‘be diffipated, the flint glafs would lofe a part’ of its 

denfity ‘and un@uoufnefs, which are its chief merit. 6) © 

/ Though all the phenomena of oxydation and vitrification of 
te prove that’ this metal unites with. great. facility to the 
a ‘air or oxygen, it is neverthelefs one of thofe 
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metallic matters which adheres the, leaft, forcibly with ;that 


- principle, fince it gives it out by the fimple action of. eat, as 


Dr. Prieftley has fhown. If minivm be ftrongly heated. in 3 


retort, vital air is obtained, anda portion of the, oxyd.is Te 
duced into lead. All the. oxyds, and evea.the glaffes of lead, 


are eafily decompofed by combuftible. bodies:...For this purpofe 
it is fufficient: to mix them with-charcoal, foot, , greafe, oily. or 


-refin, or, in a word,.any inflammable fubitance. whatever, and 


to heat:them for a certain time, in order'to obtain a button of 


lead. This metal has therefore lefs aflinisy with oxygen.than 
_ many other metallic fubftances/,have. .. Lhough.it refembles 


tin in fomejof its, properties, it is abfolutely oppofite.to it in 
its oxydation and. reduétion.. Thefe., phenomena, prove . fill 
more our explanation of one .of thelleaufes of, they affinity of 


a compofition, viz. that the degree of -aflinity.of two bodies, muft 


not be eftimated by the facility with which they, sa R but 


br the difficulty experienced in difuniting. them...) , 


All, the oxyds of lead, and efpecially minium, have 1 ne ong 
scarier becoming charged with a certain quantity of carbonic 


acid, when expofed to air. If therefore! it be defired that.an 


oxyd. of lead fhould remain in a ftate.of purity,-it.muft be kept 
defended from the contac of air, or flightly heated before at Js 


fed, in order to. PENA the: fegstat nial noid dg may. have ab- 


cued once le | 

» Lead crt to air alain sin more. nasil mchondonly 
as the air 1s.damper.. It contracts a white ruft, which. water 
carries off by little and little. This: white. powder jis. not. % 


_ pure oxyd of lead, but is. combined with the carbonic acid of 


the atmofphere. The filver extraéted from old lead, which 
has. remained expofed for a long time to the atmofphere, thows 


3 that t the lead, which was not deprived of its filver at the time 


it was firft ufed, has been partly oxydated by the aftion of the 


-atmofpheric air; fo that the filyer which remained unaltered, 
ds» gradually. augmented in proportion to: the: SAD ASTY of lead 


deftroyed by the action of the atmofphere. 0:00) oe) 
» Lead is not altered by pure water, Mebarts ae principles of 
sient ‘water dre not feparated by that. metal ; yet the internal 


% parts of lead pipes» which conduc water are covered with a 


itifh cruft, ‘ora kind of cerufz, which doubtlefs is ptoduced 


- 
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by the aétion of the different fubftances contained in the water 
on this metallic fabftance.. Mr. Luzuriaga has obferved, . that” 
by agitating granulated lead in a {mall. “quantity of ioe ee 
the contact of air, the metal becomes quickly oxydated. 
Lead does not unite with earthy anny has in its 2 fate 0 of 
oxydation, it accelerates the vitrification.’ 
The action of the falino-terreftrial fabances, poy déiafic al- 


rp on lead, or its oxyds, are not known. 8 > 


This metal is foluble in all the acids, but concentrated ful- 
phuric acid does not attack it, except’ it be boiling, and the 
lead be in {mall pieces. In this procefs fulphureous’ acid gas . 
pafies over. When moft of the acid is decompofed, the mix- 
ture is white and dry, and feparates into two’ portions, on 
being wafhed with diftilled water. The moft confiderable. part” 
is infoluble in water, and is an oxyd of lead containing a little 
f{ulphuric acid, formed by the oxygen which the metal has tak- 
en from the acid during the time of the difengagement of: the 
fulphureous gas.’ This oxyd may be melted or reduced like 
that which is made by the combined adtion of fire and air ; 
the portion diflolved by the water is a combination of fulphu- 
_ric acid and oxyd of lead. © This folution, by evaporation, af. 
fords fmall needles of fulphat of lead. Baumé and Bucquet 
have not {fpoken of this falt, but under that’ form. Monnet 
fometimes obtained it in prifmatic fhort columns. Sage blames 
this chemift, becaufe he affirms that he found fulphat of lead 
to afford crytftals in tetrahedral prifms. It is a-very cauftic 
falt, and requires at leaft. eighteen parts of water to diflolve 
it. Itis en by fire alone, arid lee by lime and al=. 
kalis- 

’ The nitric acid appears to att very: Bight on lead. When this 


‘acid is well concentrated, and in {mall quantity, the lead is; quicks 
“ly reduced into a white oxyd, by means of the oxygen which is 


feparated from the nitric acid, at the fame time that the nitrous. 
gas is difengaged; but if the acid be more feeble, it is lefs decoms 
pofed, and a fufficient quantity remains to diflolve the oxyd ‘of 
lead. | ‘During this folution a grey powder is precipitated, which 
Groffe took 'to’be mercury; but Baumé: affirms: that this: mate 
ter is nothing: but # portion of. the oxyd) of ‘lead ; and.I shave 
feveral times in vain attempted to obtain'mercury by fublima- 


tion, and by urging this powder with a fire capable of reins 


cing mercury, if it had been in the ftate of an oxyd. This: 
folution does not afford a precipitate onthe addition: of water, 


‘Its cryftals, obtained by cooling, are of an opake white,. in: 


the form of flat triangles, whofe angles are truncated. The 
fame folution, by a flow evaporation of feveral months, afford. 
ed cryftals, the largeft of which was one inch in thicknefs, of 
the form of hexahedral pyramids, whofe. three faces are alter-' 
nately large and {mall, and whofe point is truncated, fo that. 


“each cryftal is an eight fided folid. Rouelle has defcribed this 


falt very well. ‘The nitrat of lead decrepitates in the fire, and. 


“melts with a yellowith flame when laid on an ignited charcoal, 
- The oxyd, which is at firft yellow, becomes quickly reduced 


| into glabules of lead®. This falt is decompofable by lime and 
alkalis. The fulphuric acid, though it aéts but feebly on lead, 


a 


has neverthelefs a ftronger affinity to the oxyd of this metal than 
the nitric acid. | If pure fulphuric acid, or any neutral, earthy, 
or alkaline fulphuric falt be added to a nitric folution of lead, a 
white precipitate is formed in a very fhort time: this precipi- 
tation takes place, becaufe the fulphuric acid, feizing the oxyd 


of lead, forms with it fulphat of lead, fimilar to that which 


is, prepared by the immediate combination of the fulghunig 
acid with that metal. . 

The pure muriatic acid, by the afiitenod) of Hear ‘oasadanes 
lead, and diffolves part of its oxyd; but it is difficult to fatu- 


, rate sds completely. This folution always has an excefs of acid, 


_ but neverthelefs affords, by a {trong evaporation, cryftals in, 
the form.of fine and brilliant needles, as Monnet has obferved. 


The muriat of lead is fcarcely at all deliquefcent. Lime and 


alkalis decompofe it like the preceding falts.. This metal. be- 


comes more readily and intimately combined with the muriatic 
acid, by:adding the acid itfelf, or the acid united with. an al- 
kaline or,earthy bafe, to a folution of nitrat of lead. A white 


precipitate is immediately formed, which is much more abun- 


dant than that produced by the fulphuric acid, and refembles a 
coagulum. , It is a combination of the oxyd of lead with the — 
muriatic¢ acid, which has feparated the oxyd of this metal from 
the:nitric’ acid. This falt falls. down, becaufe. it is much. lefs 
foluble in. water than,nitrat.of lead ; if it. be expofed to» heat, 
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it gives out vapours, whofe tafte’ refembles fugar,, and. melts 


into.a brown mafs, called corneous dead, becaufe it partly rex 
fembles the filver which i is diftinguithed by the fame ame 5 it 


« 
ll —— 


is foluble i in thirty times its.weight of boiling water, ighhe: low. a 


lution of. this falt. by. evaporation cry ftallizes. into’ fmall,. fine, 
and brilliant needles, which: form bundles, or unite by one. of 
their extremities in:an obtufe angle. Sage. affirms, that, this 
‘folution affords, by. infenfible evaporation, eryftals, in ftriated., 
hexahedral prifms: The folution of, corneous lead is decom- 


pofable by the. fulphuric acid, which occafions a Precipitate re- : 


fembling that, before. obtained. from the folution of nitric acid. 
This difcovery, due to Grofle,, has been verified by Baumé, 
and by. all. the chemifts who, have repeated the experiment 3, it 
deteéts an error in the eighth column of the. table. of affinities 
of Geoffroy, who affertsy that lead. has. a _ftronger affinity 


with the muriatic acid than with. the other mineral acids Sa mise! 


Albthe folutions: of lead are. precipitated of a black or. brown 
colour by earthy of. alkaline fulphures 3 a kind. of galena being 
formed by the tranfition of the fulphur to the oxyd of lead, 
which feems to {how that lead is in the ftate of an oxyd in that 
ore. In thefe experiments a double decompofition, takes. place, 


j 


4 


without < a double elective attraction, . becaufe the» valkaline bafe q 


of the fulphure would decompofe the fulphat,. i, the 
muriat of lead, without any other addition. wees ., 
. All the oxyds of lead are. foluble i in acids as RE re ead 


itfelf,, and often with greater facility. Minium lofes its colour | 


in thefe folutions.» Lead does not act ot the fulphuric neutral yy 


falts, neither does it decompofe niches of nua hy. he 


tin, zink, and antimony do. | OMT meer ren tree ite 
. Lead does. not: fenfibly « detonate cvpith adie is ‘ Siesisedsnita, 


tral {alt in. powder is thrown on the melted metal j in a low red 


heat, it excites fearcely any. commotion. or apparent) flame, 
| though the lead is oxydated and vitrified by the alkali of nitre, 
and takes the form of {mall yellowifh fcales, fimilar to Jitharge. 
. Lead decompofes.ammoniacal muriat very well by the. affift- 
ance of heat. This property is common to many of the me- 
tals. The oxyds of lead triturated with this falt, difengage 
the ammoniacal gas in the cold; but if the: mixture’ be! heated 
‘ina retort, the: deconipofition i is very rapid, and a volatile, 


\ 
‘ . 
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éauftic, and very penetrating ammoniac, comes over. Some 
chemifts have affirmed, that the volatile alkali obtained by si. 
nium effervefces with acids, and have thence concluded that this 
oxyd of lead contains carbonic acid. But Bucquet has obferv- 
ed, that this effervefcence is produced by a portion of ammo- 

niacal gas volatilized by the heat produced during the combi- 
_ fation of the alkali and the acid, and that it only takes place 
when concentrated acids are ufed. He has made very ingeni« 


ous and decifive experiments on this fubject. After having ins ' 


troduced inte a glafs veflel over mercury, ammoniac obtained 


by means of minium, he added a fufficient quantity of fulphu- — 


ic acid, fomewhat concentrated, for the faturating of the al« 


kali. The ebullition, or difengagement of gas, was immedi- - 


ately excited, which was quickly after abforbed, and confifted 
merely of ammoniacal gas. Neverthelefs, fince it has been dif. 
covered that the oxyds of lead, and efpecially the red or mi- 
nium, contain carbonic acid, which they abforb from the at- 
mofphere, it is conceived that the ammoniac difengaged hy 
thefe oxyds muft take up a part. The mafs which remains in 
the retort after the decompofition of fal-ammoniac by miniunz, 
is muriat of lead, which melts by a moderate heat into corne= 
ous lead, and is totally foluble in water. This mafs was eme 
ployed by Margraaf in the procefs for making the phofphorus 
of urine. | SAG 

Hydrogen gas very fenfibly affects lead, by producing change- 
able colours of the rainbow on its furface, and revivifying its 
oxyds. Minium, in contact with this gas, becomes black, and 
of a leaden colour. Dr. Prieftley has obferved, that a tube of 
glafs, containing hydrogen gas, fealed hermetically, and expof. 
ed feveral days to the heat of a fand bath, was entirely cover- 
ed on its inner furface with a black tinge, and that a vacuum, 
with drops of water, was formed in the tube. This valuable 
experiment is explained by the greater affinity which the hy- 
drogen has to the oxygen than lead has; and this is likewile 


-proved by the total incapacity of that metal to decompofe wa- 


ter. Englith glafs contains a large proportion of oxyd of lead. 
The hydrogen gas acted on this oxyd, and by degrees deprived 
it of its oxygen, with which it formed drops of water; the 
lead at the fame time afluming the metallic colour. — 
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Sulphur readily unites with this metal. When thefe two 
fubftances are melted together, a brittle compound is produ- 
ced, of a plated texture, and a deep grey ‘brilliant colour. 
This fulphure of lead, which nearly refembles ga/ena, is much 
more difficult to melt than lead ; a phenomenon peculiar to the 
combinations of certain metals with fulphur. Thofe which are 
very fufible, become more difficult of fufion when united to 
_ that fubftance, while fuch as are difficultly fufed ig a 
great degree of fufibility by this addition 4, 

The alloy of lead with arfenic has not been examined. Nic- 
kel, manganefe, cobalt, and zink, do not unite with lead by fu- 
fion ; antimony forms a brittle alloy with fome brilliant facets, 
fimilar in texture and colour to iron or fteel, according to the 
proportions of the mixture, and of a {pecific gravity more con~ 
fiderable than the two metallic fubftances, feparately roicet 
would compofe. 

Lead combines with bifmuth, aiid affords a metal of) a fine 
and clofe grain, which is very brittle. Mercury diffolves lead 
with the greateft facility ; this amalgam is made by pouring 
hot mercury into melted lead. It is white and brilliant, and 


becomes folid at the’ end of a certain time. When triturated - 


with ‘the amalgam of bifmuth, it becomes as fluid as run- 
ning mercury. It is proper to obferve, that this fingular phe- | 

*nomenon takes place in the union of three very fufible, ig 
derous, and more or lefs volatile, metallic matters. 

Lead unites very eafily by fufion with tin. ‘Two parts of 
~ Jead, and one ef tin, form an alloy more fufible than either of 
_ the metals taken feparately, and conftitutes the folder of the 
plumbers. Eight parts of bifmuth, five of lead, and three of 
‘tin, compofe an alloy fo fufible, that the heat of inate water 
is fufficient to melt it, as Darcet has difcovered. 

«The alloy of lead with tin being employed frequently in 
dildo ufes, and the firft of thefe metals being capable of 
rendering utenfils made with the fecond very dangerous for cu- } 
linary or pharmaceutical purpofes, it is an inquiry of confider- 
able importance to afcertain the proportion of lead, which very 
éften amounts to more than. the public regulations permit. 
Bayen and Charlard have defcribed an excellent procefs for de- 
termining the quantity of this ils siniteic metal contained im 
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pewter; of other compotnds of tin. It confifts in diffolving 
two ounces of the fufpected metal in five ounces of a good pure 
nitric acid. The oxyd of tin is to be wathed with four pounds 
of diftilled water, and dried, and the water evaporated by the 
heat of a water bath. By this evaporation nitrat of lead is af- 
forded, which being calcined, the weight of the refidue fhows 
the quantity of that metal contained in the tin, allowing a few 
grains for the augmentation of weight arifing from oxydation, 
as well as the other metallic fubftances, fuch as zink and cop-= 
per; which the tin under examination may contain. 'Thefe che- 
mifts, by this method, afcettained, that fine wrought tin or 
pewter contains about ten pounds of lead in. the hundred, and 
that the common tin fold in France under that name, often con- 
tains twenty-five pounds in the fame quantity ;an enormous 
dofe, fufficient to expofe thofe who ufe veflels made of this 
compofition to the greateft danger. ‘Lead is almoft conftantly 
a part of the veflels continually ufed, fuch as meafures for dif 
tributing fluids, more efpecially wine. It feareely need be ob- 
ferved, that a liquid, which quickly becomes acid, may unite 
with lead; and may cotvey into the vifcera of thofe unfortu- 
| nate perfons who drink it, the feeds of diforders, fo much the 
more dangerous; as their caufe is not fufpected. 

The pewterers have feveral methods of difeovering the as 
nefs of tin, and the quantity of lead it contains : 'fimple infpec- 
tion often anfwers their purpofe; and the weight and the noife 
produced in bending greatly affifts their judgment. They have 
two kinds of aflay ; the one called affay by the /lone, which con- 

fifts in pouring the melted tin into an hemifpheric cavity, hol- 
lowed in a thunder ftone, terminated by a channel. The phe- 
_ nomena which the tin exhibits in its cooling, its colour, the 
toundnefs of its furface, the depreffion of its middle part, the 
noife which the tail of the aflay bent backwards and forwards 
produces, are the chief figns which the intelligent workman 
‘takes notice of, and by long obfervation applies with. confiders 
able aceuracy to afcertain the finenefs of the metal. But this 
aflay ufed by the mafter pewterers at Paris does not appear to 
be fo exact as the other practifed by the mafters in the. coun- 
try, though rejeGted with difdain by the former. This fecond 
_ affay is called by the ball or medal, becaufe it confifts in pouring 
| Bb y 
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the ti intended to be aflayed into'a mould, which gives it the 
form of 4 ball, of a flat mafs fimilar to a medal. The weight 
of this fample is compared with a fimilar volume of fine tin 
poured into the fame mould ; the more the tin under examina- 
tion exceeds that of the {pecitnen in weight, the more it is als 
Joyed with lead. Bayen and Charlard, with great reafon, pre- 
fer this laft affay, the principles of which are niore certain than 
the circuthftances on which the workman who ufes the ead 
of the ftone muft ground his judgment. 

- ‘Lead is ufed in a great number of works. tt flint a part 
of many alloys, and is made into pipes for the conveyance of 
water. Its oxyds are employed in glafs-making, and in the 
preparation of énainels. It is vifed to imitate the colour of yel. 
low precious flofies, and to give fufibility to the glaze of earth- 
én wate. Utenfils and veffels proper for economical ufes ate 
inade with this metal, but not without danger in their ufe, as 
we have before obferved. Fountains, or veffels of Jead, in 
which watér is fuffered to 'rémain @ long time, often comarani: 
éate & noxious quality to it. Its vapour is dangerous to the 
workmén who melt it, ‘and its taffe is fill mote dangerous to 
fuch as file and ferape it: This taétal, lodged in certain pares 
of the ftomach and inteRities, prodtices violent cholies, often 
accompanied With Vomiting @ Very brown bile, atid eharaer- 
ized by the fatriefs of the belly, aid fiiking of the navel. Te 
has béén obferved, that, in ‘fach cafes, antinionial emeties and 
purges have béen attended with great fuccefs, Navier advifes 
the different alkaline fulphurés dm ‘cafes of ‘poifoning ‘by the” 
preparations ‘of lead, ‘as well’as in fuch as’ate produced of at- 
fenic and cotrofive nieféutial tntiriat ; and it is more ‘partice- 
larly in the palfy and tremblings which commonly rémain af 
ter the colica picfonii, or ‘paiiiters cholic, that this phyfician 
‘boafts of the good effets of alkaline fulphure and fulphureous 
awaters. | Atvall events, when thefe facts ate duly confidered, 
‘We otight to avoid the internal ufe of préparations of lead, and 
‘only apply it'as an éxternal medicine; and even vin ‘this laf 
‘cafe it ought not to be adihiniftered but with all that care ‘ahd 
eantion pein, are wea in the ufe of a ftrong anne rah 
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a Tecan i is faid to melt in a heat of about 540° of Fahrenheit? s feale. 

bD If this falt be diftilled in clofe veflels with a ftrong heat, it gives out a confi- 
derable quantity of oxygen gas. Mixed with inflammable fubftances, it detonates 
in the fire, and has, on that account, been termed fulminating lead, 

© Fluoric acid diffolves lead, and forms with it in the heat a fweetifh folution, 
which on evaporation depofits a falt difficultly foluble in water. Fluat of lead 
does not part with its acid in the fire. It is decompofed by the fulphuric and mu- 
Tiatic, but not by the nitric acid. 

Boracic acid combines with the oxyd of lead, but this combination is moft rea- 
dily effected by adding a folution of borax to a folution ef nitrat of lead. Borat 
of lead is difficultly foluble in water; in the fire it melts into a white tranfparent 
giafs. 

Phofphoric acid in the moift way has only a Male weak action on lead, but it 

precipitates it from its folution in nitric acid, and forms with it a falt very diffi- 
cultly foluble in water. Phofphat of lead melts in a moderate heat into a glafs, 
which, with the addition of a little charcoal, may be decompofed by the blow- 
pipe. This falt is foluble in the nitric acid; the fulphuric and muriatic acids de- 
sompofe it. 

Tartaric acid diflelves the oxyd of lead, and forms with it a falt very difficultly 

- foluble in water. This falt may be decompofed without addition by the fire, and the 

lead reduced to the metallic flate. "Tartaric acid takes lead from the nitric and 
-muriatic acids, but it is itfelf difengaged from it by the falphuric, Nitric acid 
diffolves the tartarit of lead. 

Oxalic acid diffolves the oxyd of lead, and forms with it a falt, which, with an 
excefs of acid, becomes foluble in water. It fhoets into needle-fhaped cryftals 
which fuffer no. change i in the air, are infoluble in fpirit of wine, and in clofe vef- 
‘fels are decompofable by the fire. Oxalic acid is fuperior in affinity ; for lead to the 
nitric and muriatis acids, but inferior to the fulphuric. 

The citric acid combines with the oxyd of lead, and forms a falt difficultly fo- 

juble in water. ‘This acid decompofes the acetat of lead. 
The malic acid diffolves the oxyd of lead, and forms with it a compound very 
difficultly foluble in water. An alkaline or earthy malat decompofes, by double 
; affinity, the acetat of lead. By difengaging the malic acid from the combination 
which is formed, it may be obtained perfectly free of all acetic acid. 

“Benzoic acid diffolves the oxyd of lead by boiling in water. The folution has 

4 fweetith tafte, and fhoots inte loofe foliated fhining cryftals. Thefe diffolve rea- 
dlily in water and Apix init of wine, and are not changed | by expofure tothe air. 

Succinic acid diffolves the. oxyd of lead by boiling them together in a large 
quantity of water. After being evaporated . and cooled, the folution depolits foli- 


wed shining aryfals, which are esfily Soluble in nitric adit cul digicultly fo in 
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water. This falt is decompofed in the fire and by alkalis, Succinic acid difen, 
gages lead from its folution in acetic acid. | 

The oxyds of lead feem to have a ftrong attraction for carbonic acid, but this 
acid does not diffolve lead either in its metallic or oxydated ftate. 

Pruffiat of potath precipitates lead from its folution in acids of a white colour, 
An excefs of pruffiat diffolves the precipitate. The folution, which has a yellowifh 
brown colour, contains pruffiat of lead. 

T he gallic acid precipitates lead from its folution in. nitric acid, of a white co- 
lour, which becomes dark by drying. ‘The gallat of lead is but little known. 

d Phofphorps enters into fufion with lead. The phofphure hasa metallic luftre, 
and the colour of lead, The phofphorus may be feparated again by the combined 

application of heat. See Gren’s Handbuck. Bley. \ 
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CHAPTER XVIII, ° 
CONCERNING IRON, 


| Troy, called Mars by the alchemifts, is an imperfect metal, of 

a white livid colour, inclining to grey, internally compofed of © 
{mall facets. It is fufceptible of a very beautiful and brilliant 
polifh, and its hardnefs and elafticity are fuch, that it is capa- 
ble of deftroying the aggregation of all the other metals. 

Iron has a confiderable fmell, efpecially when rubbed or 
heated. It likewife has a very evident ftyptic tafte, which ats 
ftrongly on the animal economy. Next after tin, it is the 
4 lighteft of metallic fubflances; a cubical foot of this metal, : 
when forged, weighs 580 pounds. It may be extended into 
plates by beating ; but as it is very hard, and becomes ftill 
harder under the hammer, it cannot be made into leaves. Its 
ductility, when drawn into wire, is much more confiderable ; 
very fine wires being made of this fabftance for mufical pur- 
pofes: this property appears to depend on its tenacity. In 
fat, iron is the moft tenacious of all metals, except gold. An 
iron wire, of one tenth of an inch in diameter, fuftains a weight 
of 450 pounds without breaking. . 

Pure iron has a peculiar cryftalline form. In the furnaces, 
where the metal has been fuffered to cool flowly, quadrangular, 
articulated, and branching pyramids, formed of oétahedrons, 
implanted one in the other, were found. This.obfervation was 
made by Grignon, mafter of the forges at Bayard, in Cham- 
pagne. Laftly, Befides all the properties which iron partakes 
in common with every other metallic fubftance, it prefents 
three which are peculiar to itfelf. The firft is magnetifm, or 
the property of being attracted by the magnet, and of itfelf be- 
coming a very good magnet, either by remaining a long time 
in an ereét pofition, or in the direétion from fouth to north, 
or by ferving as the conductor to the ele&tric fire of thunder, 
as many facts atteft ; or by being ftrongly rubbed againft ano- 
ther piece of iron.. The fecond property is that of taking fire, 
or fuddenly melting by the firoke of a flint; a phenomenon to 
which the poets univerfally attribute the difcovery- of fire by 
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the firft men. The third property which diftinguifbes it. is, 
that it is found with manganefe in plants and animals, whofe 
fluids it partly colours, It is likewife probable that thefe or- 
ganic beings themfelves form this metal; for fuch plants ag 
grow in pure water contain iron, which may be extraCed from . 
their iafhes.* 

Tron is a metal which is very andi in nature, fince, inde- 
pendently of that which plants and animals contain, it 1s found 
in almoft all coloured ftones, bitumens, and in wlmbit all me- 
tallic ores. But we fhall in this place attend only to the mine- 
ral fubftances which contain it in fuch large quantities as to be 
worth extraéting. In thefe ores, which are very numerous, 
iron is either in the metallic or oxydated ftate, or elfe mine- 
alized by different fubftances. 

1. Native iron is known by its colour and malleability.. It 
is very rare, and is only found occafionally in iron mines, 
Margraaf found it in a fibrous form at Eibenftock in Saxony. 
Pallas difcovered in Siberia a mafs of 1600 pounds; and Adan- 
fon affirms that it is common at Senegal. Some naturalifts 
think that thefe native {pecimens of iron are produced by art, 
and have been buried in the earth by accidents. 
~ a. The black ores of iron appear in general to belong to 
a black oxyd of iron, more or lefs pure. Black iron is 
known. by its colour, by its property of being more or 
lefs attracted by the loadftone, and by being not at all fo- 
luble in acids. This iron is fometimes cryftallized in the 
form of polyhedrens, or in rounded lamine, and prefents 
different {pots of very brilliant rainbow colours ; fuch is that 
of the Ifland of Elba. This iron forms a very confiderable 
mountain, from which it is dug at the furface. The Swedith 
iron ore is likewife black, but is not cryftallized. -It is in 
maffes more or lefs folid, mixed with quartz, fpar, afbeitos, Re. 
it is often hard enough to take a polith, and its furface appears 


as It were compofed of {peculz, for which reafon it, as well as __ ; 


the preeeding, is called Jpecular iron ore. Xt is found united in 
‘quarries of very confiderable extent. This ore varies in its 
colour ; when it is perfe€tly black it is ftrongly attracted by 
the magnet ; the blueith is lefs attraSted, and the grey fcarcely 
atall. The iron of Norway is likewife black, but it is com- 
be dh in men feales, like mica, often mixed with garnet and 
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fchorl. Black iron ote has fometimes the form of grains. It 
is likewife cryftallized in cubes, which has caufed it to be des 


nominated by fome naturalifts, palena of iron, or eifen-glanz. 


When the micaceous ore of iron is black, it is called ei/en-man, 
efpecially if the fcales be very large. When they are red, and - 
the powder which covers them is of the fame colour, it hae 
the name of e/eneram, Iron ore in very regular, black oétahe- 
dral cryftals, and difperfed on a kind of fhiftus, or hard ftea- 


_ tites, which comes from Sweden, Corfica, &c. appears to be» 


long to this clafs. It is attraéted by the magnet, and is very. 


brittle. The laminated and brilliant iron ore of Fremont aah 
_ wife belongs to this {pecies. 


‘Though the different kinds of iron ore, confidered in this 


| article, feem to have a ftrong analogy with each other, feveral 


mineralogifts have confidered them as very different, and have 
arranged them accordingly. This variety of opinions arifes 
from the exaét knowledge of their nature not being yet obtain- 
ed. It feems, that among thofe ores there are fome mote or 


lefs approaching to the metallic flate, as the octahedral iron ore 


of Corfica and of Sweden, which Mongez compares ‘to ‘the 


“martial ZEthiops. This is ftrongly attraGted by the magnet. 


4 Others, on the contrary, approach more to the ftate of oxyd, 


as the iron of the Ifle of Elba, and efpecially the vifen-man, 


and cifen-ram, which are not ated on by the magnet. 


* 


The ores from the Ifland of Elba feem to be only black 
exyds of iron, arifing from the carbonat of iron, reduced by 
means of fire. In this way Vauquelin has imitated them with 


4 great fuccefs. To thefe details refpefting the black irons T 


fhall here fubjoin fome fats, obferved by Abbé Hauy of the 
Academy of Sciences. He diftinguifhes two primitive ‘forms 
in thefe irons, which, according to him, announce two ‘ferru- 
gious fubftances of different natures. ’ : 
‘The one is the regular oftahedron, which is peculiar to the 
iron of Corfica. ‘Its cryftals are ftrongly attratted by the 


magnet. The fpecular iron of Dont: ei in pe Op feg- 


BACAtS ds a variety of this fort. rhe 

- The other forin is that of the cube, and ities ieee 
to the iron ore from the Ifland of Elba, of which there are two 
principal varieties; x. The Gon in very obtule chomboids ; 
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2. The iron with fix pentagons and eighteen triangles. Thefe, 
varieties attract the magnet very feebly. Hauy, by. fling: 
them, obtained an un@uous reddith powder like that of the 
red micaceous iron, or the e/en-ram of the Germans. 
3- Iron is very often in the ftate of ruft, more or lefs. oxail 
dated. It then forms the ochreous ores of iron. All earths, 
which are of a brown or red colour, are of this kind. | 
. 4+ The iron ores, which are called dog ores, mult not be con-. 
founded with the ochres: thefe ores indeed contain oxydated 
jron; but this oxyd is combined with the carbonic and phof- — 
phoric acids, which appear to arife from the decompofition of 
vegetables ; it is diftinguithed into rich and poor bog ores, fu- 
fible-and refra&tory iron. The rich iron is not much rufted, 
and contains only a very {mall quantity of earth. Fufible iron 
is that which melts eafily, and affords caft iron of a good qua- 
lity. The metal is united in its ore to feveral fufible ftones. 
Dry or refractory iron is more oxydated, and mixed with in- 
fufible fubftances. All the bog ores of iron are commonly 
difpofed in beds, in the manner of ftones, and feem to have 
been depofited by waters. It is very often in the form of {phe- 
rical bodies, either flat or irregular. Organic matters, fuch as | 
‘wood, leaves, bark, fhells, &c. arenot unfrequently found in the 
ftate of bog ores. This kind of converfion, or tranfition, feems 
to indicate a fort of analogy between this metal and organic fuba. 
ftances. A portion of phofphat of iron contained in thefe ores 
the moft common of all, communicates to this metal the pro- 
perty of being brittle when cold. Bergman, who was. ac- 
quainted with this ftate of iron, without having determined its 
nature, called this phofphat of iron /derite ; fome German che- 
mifts have fince called it water-iron. We {hall hereafter ex- 
plain’ the meang of feparating this falt from iron, which is 
brittle in the cold. habe Repeat aes . 
5+ The eagle ftones, or etites, is a uipaabt of the bog ore; 
show are bodies of different forms, commonly oval or polygy- 
nous, compofed. of ‘concentric layers, difpofed round a nucleus, 
which is frequently moveable in the centre of the ftone. The 
drying and fhrinking of thefe layers forms a middle cavity, in 
which feveral fragments, more or lefs confiderable, exift loofe 
gr detached. This ftone has received the name it bears, bes 
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caufe it was formerly thought that the eagles depofit it in thejr 


- neft, and that it has the property of facilitating births. Hence 
it has been concluded, that this ftone acts ftrongly on the fetus 


in utero. Some authors have even affirmed, that it was pofii- 
ble to accelerate the labour of women by tying the eagle ftone 


to their leg, or to retard it by tying it to their arm. 
6. The ematites are a fort of muddy: iron ore, which: feem 


; to be formed in the manner of ftalactites ; its name comes from 


its colour, which is commonly red, or of a blood colour, though 
this colour is fubjeét to variations. The hematites is ufually © 


compofed of layers which cover each other, and are themfelves 


_ formed of convergent needles ; the external part of this ore is 


~ 


covered with tubercles ; 3 it is not only diftinguifhed by the co- 
lour, but by the form. Such are the hematites in needles 


‘found in Lorrain; the tuberclated hematites are in the form of 


bunches of grapes, or the hematites botrytes, &c. Thefe ores 
are often found together with the muddy iron ore, and are de- 


sip on a variety of different bodies, 


7. The loadffone is an ochreous iron ore, very hard addy re. 


frattory, which fome perfons however imagine to be very near 


the metallic ftate. It is known by its property of attracting 
iteel filings, and is found in Auvergne, and in Bifcay in nee 
the varieties are diftinguifhed by their colours. 

8. Emery, /myris, is a grey or reddith iron ore, which Toth: 


“4a mineralogifts confider as a fort of hematites; it is very 


hard, is very refratory, and is. abundantly found in the Iflands 


-of Jerfey and Guernfey. It is reduced into powder, in mail 


ra in this ftate is ufed to polifh glafs and metals. . : 
9g. Spathofe iron ore is an oxyd of iron combined with the car- 
Shatie acid, and worn by water ; it is ufually of a white co- 


 lour, theugh all the {hades of grey, yellow, and red are found. 


It is always difpofed in lamine of different thicknefs, femitran- 
{parant like fpar; is heavy, and often regularly cryftallized. 


- Confiderable quarries of this ore, frequently mixed with py-, 


rites, are wrought 3 as that of Allevardin Dauphiny. Some- 


_ times it Is mixed with grey filver ore, as the iron of Baigorry ; 
or with manganefe, as that of Styria. Sofme mineralogifts 


think, that it is a {par in which the metallic oxyd has been 


@epofited. Spathofe iron ore is decompofed without addition 
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in clofe veffels, and affords'carbonic acid ; the irom’ remaining 
in a black powder, is ftrongly attragted by the magnet, and 
ealily ‘melts by the aGtion of a confiderable heat. The manga 

-nefe which it often contains renders it changeable in. the air, 
and caufes it to affume a brown colour, in ie apiaen as it 
lofes its form and confiftence. | weet . 

10. Nature likewife prefents iron in the faline fate, united 
to the fulphuric acid, and forming fulphat of iron, or green 
copperas. This falt is found in the galleries of iron mines, 
efpecially thofe that contain pyrites ; it is fometimes found in 
green cryftals, or in the form of fine ftalaétites; and at other 
times it is not fo pure. When it has loft the water of its cry 
ftallization it is of a white or greyith colour ; it is then called 
fori ; if it has fuffered.a calcination rather ftrong, it is yellow, | 
and called m iffy s ; if the calcination be carried on ftill farther, a 
confiderable portion of the red fulphat of iron will be obtained, 
called natural cokcothar, or chalcites, If mixed with certain in- 
flammable matters, this falt is ealled melantari, on account of its 
black colour; all ‘thefe different matters have received the 
name of /apides atramentarii, becaufe, ike the: ones of worn 

they are proper to make ink. : 

a1. Tron is often found, united to fulphar) and ai confti- 
tutes martial pyrites. This kind of ore thas received the name — 
ef pyrites, hecaufe it is fufficiently ‘hard to give numerous 
Sparks when ftruck with the fteel ; we call this combination 
native fulphure of iron. The: ioviat pyrites are commonly in _ 
fmall red. mafies, fometimes. regularly formed; they are ufualby 
{pherical, cubical, or dodecahedral, but their form varies confi- — 
nig as. wines be feen’ aby confultig the Pyricologia of Henc- . 
Ake]. a ie 
The Abbé Bangs who: bas acer ftudied ait sees 
‘of ferruginous saanathe has obioryed rs selina Seishin Vae 
rieties in their — : 


Varieties, ; | aes 
Le ‘The ‘fmooth cube 53 this i - eve LR: form wh che mi- 
dnetab pee 2/01 ae 


ie ahe) Pyrite & m ae oftahedrons. © oe 4 
3 In ctibo- oftahedrons ; lt is ‘the ‘eee: of hich “ie 
r angles are truncated. iS yes Ratan) y 


yd 
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4. Dodecahedral pyrites, with pentagonal planes. 

_ g. Cubical pyrites ftriated in three different dire&tions. He 
has thown (Mem. de I’ Acad. 1785. p. 2%8.), that the 
eube, the ftriz of which had fo much embarrafled Stenon 
and Mairan by the diverfity of their direGtions, was no« 
thing but a modification produced by the fudden cryftal- 

lization of the dodecahedron with pentagonal planes.. 
6, Pyrites, with twenty triangular faces, eight of which are 
equilateral, and twelve ifofceles. 
4g. Pyrites, with thirty-fix ifofceles triangular pay of which 
twelve are broader and longer than the other toad 
four. 

_ 8. Globular pyrites, prickly, with ogtahedral points ; 3; this 

- feems to be of a different nature from the former. | 
Some pyrites are brown on the outfide, and of the colour of 


. iron; moft are yellowith, and confiderably refembling copper 
- ores, even at their furface. All are yellow, and, as it were, 


coppery within. Pyrites are commonly difperfed, and parti. 


: cularly 4 an copper mines, in the neighbourhood of iron mines 
_ and inclays, and coal mines. The upper ftratum of the latter 


is almoft always pyritous. All the feverel kinds of pyrites are 
eafily decompofed. A flight degree of heat is fufficient to de- 


| prive them of their fulphur. They are almoft always fponta- 
neoufly changed when expofed to the air, efpecially in a moutt 
_ place: They fwell, burft, lofe their brilhancy, and become cos 


verted with an efflorefcence of a greenifh white, which is ful- 
phat of iron. It feems that this alteration, which is called vi« 


_ triolization of the pyrites, depends on the united a€tion of air and 
water on the fulphur. Sulphuric acid is thus formed, which 
_ diffolves the iron, and rifes above ‘the furface of the pyrites _ 
_ like a kind of vegetation, which gradually feparates the {mall 


pyramids which compofe this mineral. All:pyrites.do not ef- 
florefce with the fame facility. The. globular pyrites, whofe 
colour is very pale, and-texture clofe, become ‘vitriolized very 
quickly. The sothers, which are of a ‘brilliant yellow, or of 


difficulty, ‘and mutt be ‘very carefully diftinguifhed ‘from ‘the 


_ foregoing, becaufe they differ from chemin colour, ‘form, ‘tex- 


ture, and other Berrie: 


x 


a the colour ‘of copper, and are formed of {mall lamin, very — 
_ evenly applied on each other, do not efflorefce ‘but with -great 
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12. Iton is found combined with arfenic, both beitig in the 
metallic ftate. This ore, which is the true mi/pickel, is white, 
brilliant, granulated,.or in facets, and does not contain fulphur, 
as the arfenical pyrites, properly fo called, does. Wolfram 
was formerly confidered as an arfenical iron. ore, but it is now 

known to be an ore of tungften. 
 §3. Iron is: fometimes found in the fori of a eet sebsctiet; 
of a more or lefs deep colour. In this flate.it is called Prufhan 
blue, or native pruffiiat of iron. It is mixed with vegetable oat 
and efpecially with turf. 

14. Laftly, Iron being the moft nin len of all. ses neat 
is eboney found mixed with fand, clay, chalk, and is the 
colouring matter of a great number: of different earths and 
ftones. | ; 
Iron ores are aflayed after the following manner, a the. dry 
way. After reducing them into powder, they are mixed with 
double their weight of pounded glafs, one part of calcined bo- 
rax, and a {mall quantity of charcoal in powder; the mixture 
is exactly triturated, and put into a crucible; a fmall quantity © 
of marine falt is added, the crucible is then covered, and the 
heat raifed to meltings When the mafs is very flowly cooled, 
“iron, more or lefs malleable, and in a {mall {pherical matin 
often cryftallized at its furface, is found.. ene 

Bergman propofes to aflay iron ores by the humid iaegit bide 
afed the muriatic acid to diffolve the iron, and: precipitated it 
by a pruffiat of alkali.. If other metals were mixed with the 
iron, he calcined them, and feparated them by the nitric and 
@eetic-acids, and afterwards diffolved the iron by the muriatic 
acid. | 

The treatment of iron ores varies sachidian to: er fate i In 
which the metal is found. There are fome ores which require 
no preparation before the {melting ; others require to be: pound. 
ed and wafhed, and fome to be roafted, in order that hag aed 
become more friable and fufible. 3 HER 

The bog ores and fpathofe iron ore, are examined in i 
fame manner, by {melting them with charcoal. The furnaces 
in which iron is melted are of various heights, from twelve to 
_ eighteen feet ; their cavity reprefents two quadrilateral pyra- 
mids, which join at theiz bafe about the middle of the height — 
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of; the furnace. “At the bottom of the furnace an aperture is 
made, from which the melted metal is to flow out; this aper- 
ture, which is clofed with earth, correfponds with a triangular 
cavity, hollowed in fand, and intended to receive the melted 
iron. The procefs is begun by throwing fome lighted brutfh- 
wood into the furnace, and afterwards charcoal, ‘with the ore, . 
and certain fluxing matters ; thefe are commonly of calcareous 
ftone, with certain argillaceous ftones, and fometimes quartz 
and flints.. The ftones, the charcoal; and the ore, are alters 
nately thrown into the furnace, obferving to cover the whole 
with a bed of charcoal, which muft rife to the upper opening 
of the furnace. The fmelting is performed by the ‘help of 
two ftrong pair of bellows ; and the iron melts pafling through 
the charcoal, which reduces it. The ftony matters added ‘to 
the ore, becoming melted and vitrified, facilitate the fufion of 
the iron, which begins at the narroweft part of the furnace. 
The melted metal is colleted at the bottom, and by opening 
the anterior aperture of the furnace, it is fuffered to run out into 
the cavity in the fand; it is then called crudeiron. A vitreous 
“matter called flag, paffes after the iron, and confifts of the 
ftones added to facilitate the fufion. Its colour is green, whit- 
ifh, blue, or yellow, which it receives from a portion of the 
oxyd of the iron. | 

The metal is brittle, and has not the duditiey of iron. Me- 
tallurgifts are not agreed concerning the caufe of this property 
of caft iron. Some think that it is owing to a portion of the 
_ witreous matter ; others attribute it to part of the oxyd of iron 
mot being reduced. Brandt fuppofed it to arife from arfenic, 
and Sage thinks that it is produced by zinc. Bucquet confi. 
dered caft iron as iron not well reduced, and fill containing a 
portion of metallic oxyd interpofed between its parts. Berg- 
man, who made many experiments on iron, has proved, ‘that 
the brittlenefs of caft iron depends on a certain quantity of fo- 
reign matter, which he fuppofed to be a peculiar fubftance, and . 
‘called fiderite.. It has been fince difcovered, that fiderite is 2 
‘compound of iron and phofphoric acid, and that it is likewife 
found in fome kinds of parse iron, as we ee hereafter 
jaw. kerf i 
») The true “nant of the britdenes fafbilty, granulated tex- 
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ture, and all the other properties of caft iron, has been put. 
out of doubt by the valuable. refearches of Wandermonde; 
Monge, and Berthollet. They have proved that crude iron 
contains oxygen and charcoal: this laft has been abforbed dur- 
ing the fufion in the {melting furnaces. It is to the feveral — 


quantities of thefe two foreign fubftances that caft iron owes | 


its different qualities. — 

Metallurgifts diftinguith feveral siesitas of caft i iron, white, 
grey, black, &c. That which is of a grey brown, with black 
ifh fpots, is called fpeckled iron. The white caft iron is of 
the worft quality, and approaches to the character of brittle 
metals; the grey is of an intermediate quality between the 
firft and the black, which is the beft, and affords iron of a wi 
quality. 

Thefe different sain ity depend on the quantity of oxy- 
gen, and more efpecially of charcoal, contained in the crude 
iron. When the charcoal is very abeheadias and uniformly 
mixed, the caft iron is black ; a fomewhat fmaller quantity of 


that fubfance forms the grey caft iron; an imperfeé&t mixture 


too quickly made, and fuddenly cooled, conftitutes {peckled 
iron; and the white crude iron contains the leaft poffible quan- 
tity of charcoal. All thefe qualities influence the nature and 
ufe of crude iron, and efpecially its convertibility into malle- 
able iron. The philofopherg above quoted have difcovered, 
that when crude iron is fufed, there is always feparated a por- 


tion of charcoal intimately united to a {mall quantity of iron, 


or carbure of iron, This. compound, hitherto called plum- 
bago, covers the ladles with which the caft iron is taken up 
and poured out. 

To convert crude into malleable iron, it is ait ey tode. 
prive it of charcoal and oxygen. A ftrong heat, which tho. 
roughly penetrates the whole mafs, is neceflary to obtain this 
reduction. It may be eafily conceived, that at a high tempera- 
ture the charcoal muft burn by feizing the oxygen, and will © 
difengage itfelf with effervefcence in the form of carbonic acid 
gas. For this purpofe it is taken to the refining furface. This 


4s a hearth fomewhat hollow, in which a mafs of crude iron is 


placed, and covered with a large quantity of charcoal. The 
fire is urged by bellows until the iron melts, in which ftate it - 
X a ‘ 
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is wrought or kneaded, and repeatedly turned over with pro- 
per inftruments. This agitation caufes, it. to prefent a large 
furface,. fo that the portions of charcoal take the oxygen from 
the iron, are burned, and give out carbonic acid gas. The 
‘metal ‘appears likewife to be deprived of a portion of f derite, 
or phofphat of iron. It is then carried to the hammer, to be 
wrought into bars. The hammering, by bringing the parts 
of iron nearer together, facilitates the feparation of the fide. 
rite, and the portion of carbure, and of oxyd of iron which 
the metal {till contained, and by that means completes what 
was left defective by the fufion. This heating and hammering 
is repeated a number of times, till the iron has agasanes the 
defired degree of perfection. 

Two kinds of forged iron are diftinguithed ; ee iron and 
fteel. Soft iron is very dudtile, and when it is broken by 
bending backwards and forwards, it draws out, anid appears to 
be compofed of fibres: This fibre or nerve, however, is only 
produced by. the manner of breaking, and. does. not appear at 
all when. the fofteft i iron is broken fhort and fuddenly ; ; at the 
fame time that iron of the wortt quality will appear fibrous if 
it be broken flowly and cautioufly. The quality of iron may 
be eftimated much better from its grain than from its fibres. 
Catt i iron is more brittle, and has a large grain, which appears 
as if formed of fmall fcales. It is, diftinguithed into fot /hort 
iron, and cold Short i ron. The caufe of this brittlenefs is at pre- 

- fent know : the hot fhort iron contains much more fiderite 
than other iron, and the quantity, of this phofphure of iron 
is lefs and Jefs in other iron, to the foftett, which con- 
tains none at all. In order, to feparate this compound from 
iron, . and. to determine its quality, the metal is diffolved in 
diluted fulphuric acid, and a white precipitate, confifting of 
phofphat of iron, fubfides guaduely, which is collected and 
~ weighed *. . 

Tron may be eahrerted into fteel by oitiiie means. For 
that purpofe fhort bars of iron are enclofed in an earthen box 

_ or, veflel; filled with a cement, commonly compofed of very 
‘combuttible matters, fuch as foot, or the coal of animal mat- 
ters, animal oul, to which is ufually added, afhes, calcined 
bones, marine falt, or fal-ammoniac ; but thefe matters appear 
Pol. 11. yn Cec 


402 m IRON. 


to do oftener harm than good. The box being well clofed, is 
heated for ten ot twelve hours, till the bars become white, and 
are ready to melt. In this operation the iron becomes puri- 
fied, and is completely reduced by the affiftance of the com- 
buftible matters ‘with which it is furrounded ; the portions 
which were not perfe@ly in the metallic fants affume that 
ftate ; and the phofphure of iron, if it ftill remains, appears to 
be entirely decompofed. The iron being foftened and dilated, 
abforbs the charcoal which furrounds it; and the fteel of ce- 
mentation is nothing elfe but 2 combination. of pure and well- 
reduced iron with charcoal. It differs from iron in containing 
charcoal, and from caft iron’in this, that the crude iron con- 
tains not only charcoal, but a greater or lefs quantity of oxy- 
gen. If caft iron be deprived of its oxygen without feparating | 
the charcoal, or by giving it a new quantity, fteel will be pro- 
duced without refining the iron. Steel is much more fufible 
than iron, for which reafon the bars which are converted into 
fteel by cementation, are foftened to that degree, that the car- 
bonic acid, which is difengaged in bubbles during the a@tion 
of heat, forms {mall blifters, or very fenfible cavities on its 
furface. This kind of fteel is called 6/; ifter fleel. The differ- 
ences of fteel depend upon the greater or lefs reduction >of: the 
iron, the quantity of charcoal which it contains, and the more 
or lefs fudden cooling it has been fubjeéted to. The tempering 
brings the particles ftrongly together, arid renders it bing hard, 
very dry, and very brittle. . 

Tt is evident that all the preparations to which iron is fub- 
jected, are neceflary only becaufe that metal, being more dif- 
ficult to fufe than others, adheres very firongly to oxy Ate and 
has a ftrong” tendency to combine with it. 

There are fome iron ores, ‘particularly the black i iron ore, 
as for example, that of the Ifland of Elba, in which this metal 
is fo abundant, and fo little altered, that nothing more is ne- 
| ceflary than to melt it. It is fufficient if thefe be foftened: ‘un- 
der the coal in the refining furnace, and conveyed from thence 
tothe hammer. This is called the Catalan method, and can 
only be ufed with ores that contain but 2 fmall ‘quantity of 
fuch foreign matters as are capable of being convented into 
{coriz. | 
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Spathofe iron ores afford an iron fo pure, and fo little ree 
ducible, that they melt very readily, and eafily abforb char. 
coal in their redu@tion, for which reafon théy are called feck 
ores ®.- . ‘ . 
‘The chemical phaseiiies of iron dre very numerous, and in 
order that they may be the more perfectly underftood; we fhall 
confider them as they exift in the fofteft iron. 

Iron does not melt but by an extreme heat. When shite 
in filings in the midi of a burning fire, ot even through the 
flame of a tapet, it fuddenly takes fire, and produces very bril- 
liant fparkles. Thefe are fimilar to thofe produced by the 
ftroke of the fteel againft flint, and if collected on a white pa« 
per, they are found to be melted, and refemble a kind of f{co- 
tie. This metal, expofed to the focus of the lens of De Tru- 
daine, fuddenly throws out inflamed and burning fparkles. 
Macquer, who melted fteel and iron in this lens, obferved, that 
fteel was the moft fufible, which arifes ftom its combination 
with charcoal. Iron melted and fuffered to. cool flowly, takes 
a peculiar cryftalline form; as we have already obferved. 
Mongez defcribed it to be a pyramid of three or four fides. 

The blow pipe, with vital air, canfes the filings of iron to 
burn as rapidly as the focus of the lens of the Garden de l’In- 

fant. -If an iron wire turned in a fpiral form, and terminated 
— by a {mall piece of lighted quick match, be plunged into a vef- 
fel of vital air, the metal fuddenly catches fire, and butns with 
avery remarkable degree of rapidity and deflagration. As,. 
in all thefe fufions, the iron becomes brittle and is oxydated, 
at the fame time that it affumes a black colour, the workmen 
in iron, and all who have to do with this metal, do not confi- 
der it as fufible; and it is an axiom with them, that iron is 
abfolutely infufible. It miay be conceived; however, that this 
opinion, ftri@ly taken, is erroneous ; for by a very ftrong heat, 
and without the contact of air, iron melts with fearcely any 
alteration. In our accurate experiments, {mall ingots of foft 
and duétile iron are obtained. Iron, though very hard and 
refractory, is very eafily calcined or oxydated ; when it bes 
gins to grow red, it combines with the, oxygen, and burns 
without any apparent flame. A bar of iron kept ted hot for 
along time, becomes covered with feales, which may be beat 
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off with the hammer. In thefe, however, the metal is only 
partly oxydated, fince they ate attra€table by the magnet. A - 
more perfect oxyd of iron-is made, by expofing filings of fteel, 
and ftill more quickly the fcales of hammered iron, to heat 
under a muffle. They are converted into a reddith brown pow- 
der, not attraétable by the magnet, and called afringent faffron 
of Mars. We call it the red oxyd of iron, and the feales the 
black oxyd. ‘This laft fubftance contains from 20 to 25 percent. 
of OXY gen ; the red oxyd contains from 32 to 34. .The oxyds 
of iron vary between thefe two degrees of oxydation ; fome 
are of a yellowifh brown, others of a chocolate colour, and 
others of a beautiful red fimilar to carmine: all thefe oxyds, 
when mixed with earthy matters, and expofed to a very ftrong 
heat, melt into a blackifh and porous glafs. They are reduced 
in part by heating them flowly in clofe veffels: if they have 
been expofed for a fhort time to the air, they give out a cer- 
tain quantity of carbonic acid during their reduétion; which 
proves that they attra@ this acid from the atmofphere. This 
acid likewife comes from the charceal contained in iron, which 
becomes acid by abforbing the oxygen oe duridg their 
reduction. 

“The red oxyds of iron are eafily reduced with combuftible 
matters. When mixed with a {mall quantity of oil, and flight- 
ly heated in a crucible, it becomes black, and is ftrongly at- 
tracted by the magnet. But they do not lofe all the oxygen 
which they contain in this operation, and i ie to the ftate 
of the black oxyd. Bie 

The pureft iron expofed to moift air, — lofes its needle: 
brilliancy, becomes covered with a pulverulent cruft, of a yel- 
low brown colour. ‘his matter is ufually called r#f?. Com- 
mon iron is much more fubje& to ruft than fteel; the more 
this metal is divided, the more rapid is its alteration by expo- 
fure to air. In this manner the preparation, known in phar= 
macy under the name of aperitive fa Jaffron of Mars, is prepared. 
_ Steel filings are expofed: to the air, and moiftened with water, 
by’ which means they very quickly ruft. The fame procefs 
with iron in the ftate of zhiops, or black oxyd, is {till more 
expeditious. In this alteration the metal is agglutinated, and 
forms mafles which muft be levigated before they can be em- 
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ployed in medicine, It was formerly thought that the ruft of 
iron was produced. by the air, but it is at prefent known, that 
this metal is calcined by water. My own experiments lead 
-me to think, that the aperitive faffron of Mars is a combination 
of the oxyd of iron with the carbonic acid. I have diftilled 
the /affron of Mars in the pneumato-chemical apparatus, and 
obtained a large quantity of this acid. ‘The iron was changed 
into a black powder, ftrongly attra@ted by the magnet. Joffe, 
apothecary at Paris, has communicated to the Royal Society 
of Medicine, a like procefs for quickly obtaining the martial 
iithiops. He recommends igniting the aperitive faffron of Mars 
in a retort, to which a receiver, pierced with a {mali hole, is 
adapted without luting; by this means the heat difengages 
the carbonic acid, which Joffe fuffers to efeape by the opening 
in the retort, and the iron remains in the ftate of a black oxyd 
in powder, or of a martial /ithiops, 1 have often caufed the 
cauitic potafh and foda to cryftallize by this means ; the infide 
of the receiver being previoufly moiftened with a folution of 
_ thefe falts: for the ecarbonic.acid of the iron, uniting with the 
one or other of thefe alkalis, forms the neutral falts, which are 
called carbonats of petafh or of foda. I have made many other 
experiments on the ruft of iron, which are explained in one of my 
memoirs (Memoires et Obfervations de Chemie 1784), and various 
experiments have convinced me, that this matter is a true neu- 
tral falt, formed of the oxyd of iron and carbonic acid ; for 
which reafon I have given it the name of carbonat of i Iron, to 
diftinguifh it from the true oxyds of this metal. This falt is 
abfolutely the fame with that which Bergman calls aerated iron. 
This theory poffefles the advantage of having been adopted by 
Macquer, and perfelly explains the caufe Wtoed iron ruits very 
quickly in a humid and impure air; why it becomes ruatfted fo 
quickly, and to fuch a depth, in places where the air is vitiated 
by the refpiration of animals, by combutftion, by animal va-. 
pours, and in itables, neceflary houles, &c. Iron is the moft 
alterable, by contaét of air, of all metallic fubftances ; and this 
alteration is not confined to its furface ; bars of iron of confi- 
derable thicknefs are often found to be rufted quite to > the 
qniddle. , 
— G ony. 
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Gold water has a ¢onfiderable aétion on iron, dividing it, 
and even diffolving a part, according to the experiments of 
Monnet dq; the purer the tron, and the more air the water con- ; 
tains, the larger is the quantity. taken up. When iron filings 
have been agitated for fome timein water, the metal appears 
to be extremely ivided, and the turbid water, after decanta- 
tion, depofits a very black and fubtle powder, called the martiaf 
ZEthiops of Lemery. This powder muft be carefully dried in 
a clofe veffel, by a mild heat, left the contact of the air fhould 
ruft it. The martial Aithiops is ftrongly attracted by the 
magnet. It is a black oxyd of 1ron by water, As this ope- 
ration if very long and delicate, many chemifts have endea- 
voured to render it morte eafy in the practice. Rouelle em- 
ployed the mouffoirs de la Garaye for this preparation, and 
obtained a very fine Aithiops in much lefs time than the pro- 
cefs of Lemery requires 1 to afford it. J think that the procels 
of Jofle, which ‘is much more expeditious, may be advan- 
tageoufly fubftituted ; and feveral other proceffes for preparing 
Liithiops martial are related in the: following pages. The pre- 
 ‘paration of Lemery is owing to a true decompofition of the 
water; hydrogen gas is difengaged, and the iron becomes ony 
genated by abforbing 25 per cent. of oxygen. We fhall im- 
mediately proceed to treat more at ree of this ‘xydation of 
iron by water. 

Bars of fleel heated, aad fuiddenly- niuiged In eal water, 
acquire a very. confiderable degree of hardnefs, and become > 
brittle ; thefe qualities are fo much the more eminent, in pro- 
portion as the fteel was hotter, and the fluid in which it is 
plunged, colder. of his operation is-called tempering, ‘The de- 
grees of hardnefs of fteel may be varied at pleafure ; and it 
may likewife be eafily deprived of its, hardnefs, by heating it 
to the fame degree i it had before the tempering, ° and fuffering 
it to cool gradually. This effec of the water appears to con- 
fift in a change in the difpofition of the parts of the fteel pro- 
duced by the fudden cooling, which. impedes its cryftallization. | 
All metals ate capable of acquiring hardnefs by the fame pro- 
¢efs.' But this quality is the more fenfible, in proportion as 
3 the metal i is lefs fufible; a Breperty. ¥ which iron poreiian in a 
very low degrees bis pte Gaga 
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It has been difcovered that a ftrong aétion is. exerted be- 
tween water and iron. Lavoifier having expofed iron with 
water in a glafs veflel, over mercury, obferved,. that the iron 
became rufty, and the water was diminifhed in proportion as 
the elaftic fluid was difengaged, which. filled the fuperior part 
of the apparatus. This fluid was inflammable gas; the iron 
had increafed in weight, and was oxydated. | Lavoifier fufpedt- 
ed that the water contained oxygen, and that this fubftance 
being united to the iron, the inflammable gas, or other princi- 
ple of the water, was difengaged in the fame proportion. He 
afterwards made the experiment, in conjunction with Meuf- 
nier, in a more decided manner, by ifitroducing the vapour of 
water into a red hot gun barrel; he obtained a large quantity 
of inflammable gas; the inner part of the gun barrel became 
increafed in bulk, and afflumed a black, brittle, lamellated ap- 
pearance, fimilar to the iron ore of the Ifland of Elba. The 
metal was increafed in weight, and the addition, together with 
the weight of inflammable gas, correfponded perfectly with that 
_ of the quantity of water deftroyed. The portion of iron oxy~ 
_dated in this experiment was found feparate from that which 
had not fuftained the fame alteration ; it formed an interior 
cylinder, thicker, and of a texture, colour, confiftence, and 
form, very different from that of the external part. The heat 
of red hot iron is neceflary, in order that this experiment 
fhould fucceed, becaufe this degree of heat fingularly favours 
the feparation ‘of the principles of the water by the metal ; 
for which reafon, when the gun barrel is not well ignited, and 
the water does not pafs in a ftrongly elaftic ftate, inflammable 
gas is not difengaged, the water not being decompofed ; a want 
of attention to this circumftance has caufed feveral philofo-~ 
phers, who did not fufficiently heat the iron, and introduced 
liquid water, to deny the decompofition of that fluid, though 
its analyfis, accurately made by this experiment, is confirmed 
by the fynthefis, as Mongez and Lavoilier have demonftrated. 
‘There are many other circumftances in which water is thus 
feparated into its principles, and contributes to the production 
of many very important phenomena, as will be hereafter eX- 
»plained. Of this kind is the experiment which has fhown that 
-water is a compound of 0,14 of hydrogen, and o, 86 of oxygen, 
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Iron, in its metallic ftate, does not unite to earthy and ftony, 
matters ; but the oxyd of iron facilitates the vitrification of all 
forts of ftones, and colours them either green or brown. The 
colour communicated by the oxyds of iron are exceedingly va- 
rious, according to the peculiar ftate of the oxyd which ap- 
‘proaches more or lefs to the metallic ftate. Thefe oxyds have 
likewife the property of affording various degrees of confift- 
ence to earths, with which nature or art has mixed sane ks 
the afliftance of water. 

“Barytes, magnefia, and lime, ea no evideush action on 
iron. is \ | 

The pure fixed alkalis, and ammoniac, when diffolved in 
water, act’ fenfibly on this metal: after feveral days digeftion 
. the fluids become turbid, and afford a {mall quantity of ithiops, 
or black oxyd of 1 iron, which falls down; a certain quantity of 
hydrogen ges being at the fame time difengaged, as the che- 
mifts of Dijon have obferved. ‘This circumftance proves, that. 
water contributes greatly to the effect. This fluid being de- ~ 
compofed, affords the gas ; and its decompofition is ipnbene? 
by alkalis. 

Iron is foluble in all the acids. Monnet has obgeyedy that 
concentrated fulphuric acid does not. ac on this metal, unlefs it 
be boiling. When this mixture is diftilled to drynefs, the re- 
tort is found to contain flowers of fulphur fublimed, and a 
_ white mafs of fulphat of iron, partly foluble in water, which, 
however, does not afford cryftals, becaufe it has been Broiler : 
pofed by heat. If this acid, diluted with two parts of water, | 
be poured on iron filings, it diffolves the metal very readily, 
without the afliftance of heat. The folution is attended with - 
the difengagement of a large quantity of hydrogen gas, which 
may be made to detonate with a confiderable noife, by apply- 
ing a lighted candle to the aperture of the veflel, after having 
clofed it for a fhort time with the hand. ‘This gas burns with” 
a reddith flame, and very often exhibits fmall {parkles, fimilar 
to thofe of iron filings. Macquer, Bergman, and Kirwan, 
think, that the fulphuric acid i in this combination difengaged.a 
Jarge quantity of phlogifton, from the iron, and that the inflame 
mable gas was. derived entirely from the metal. This. opinion. 
appears t to be founded ona circumiftance formerly believed, viz. 
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that inflammable gas might be extracted from iron alone, with 
out addition, by the fimple ation of heat but it is now prov- 
ed, that iron does not afford hydrogen gas by heat, but in pro- 


portion to the water or the moifture which may be prefent ; 


and it is equally proved, that the water added to the fulphuric 
acid in the prefent experiment, is thet ~only fubftance which 
produces the hydrogen gas by its decompofition. 1. Becaufe 
the fulphuric acid, in a concentrated ftate, affords only fulphu- 
reous gas. 2. In the concentrated ftate it does not attack iron 
without difficulty, and by the affiftance of heat. 3. As foon 
as water is added, the action becomes much more rapid, and 
the production of hydrogen gas takes place. 4. The quantity 
‘of concentrated fulphuric acid employed, is partly decompofed 
by the 1 iron when water is not added ; whereas the acid entire- 
ly combines with the oxyd of iron, without fuffering any de- 
compofition when water is added to the folution. This fa@ is 
proved, becaufe the fame quantity of alkali is required to fa 
turate the acid after its a¢tion on the iron, as 1t would have re- 
quired before. It is therefore the water which oxydates the 
iron in this operation, as La Place long fince fufpected, and 
Lavoifier and Meufnier have proved ¢. | | 
In proportion as the diluted fulphuric acid aéts on the iron, 

a portion of the metal is precipitated in a black powder, which 
Stahl fuppofed to be fulphur, but Monnet found, on examina- 
tion, to be martial “ithips. This portion of black oxyd of 
iron, fuperabundant to the faturation, frequently contains car 
bure of iron. When one part of the iron is combined with 
one part of the acid, though the latter be far from faturation, 
the folution ceafes, and the metal is no longer aéted on. Mon- 
net, who made this obfervation, remarks, that when water is 
poured on the mixture, the action of the acid commences 


_.. again ; a phenomenon which arifes from the water of the ful- 


phuric acid being abforbed by the fulphat of iron already form- 
ed; and the portion of the acid, which is not yet faturated, 
having no power to aét on the iron, till a new quantity of wa- 
‘ter begins the oxydation of that metal. The fulphuric acid 


diffolves more than half its weight of iron, and the folution fil 
tered and evaporated, affords, by cooling, a tranfparent falt, — 


of a beautiful green colour, cryftallized i in rhomboids, called 
martial vitriol, or green copperas ; we term it fulphat of iron. 
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This falt is not made i in the dire@ way, becanfe it is abun- 
dantly. afforded by nature, and is eafily extracted by art from 
martial pyrites. Thefe fulphures being expofed to air for a cer- 
tain time, are decompofed by moifture; a white eflorefcence 
appearing on their furface, which, by folution in water and 
cryftallization, i is found to be fulphat of iron, This decompo- 
fition of pyrites, according to Stahl, depends on double affini- 
ties.. Sulphur (fays he), a compound of phiogi/fon, and the vitriolic 
acid, 1s not decompofable by water, nor by iron alone; but when 
thefe fubftances are united, the iron feizes the phlogifton of the 
fulphur, its acid uniting to the water, and diflolving the metal. 
‘The pyrites, which are the leaft fufceptible of efflorefcence, as 
_ for example, thofe which are the moft brilhant, being roafted 
to drive off a portion of the fulpbur they contain, and after. 
wards expofed to the air, readily efflorefce. The vitriol is fe- 
perated by wafhing, and the folution of this falt immediately 
depofits a certain quantity of iron, in the ftate of ochre, for 
which reafon the fluid is not evaporated, for. the purpofe of 
obtaining cryftals, tul this precipitate has fallen. Modern 
chemifts have proved, that in the efflorefcence of the pyrites, 
the fulphur which is divided as in its combinations with alka- 
line fubftances, combines with a portion of oxygen, and forms 
fulphuric acid, which, being diluted by the water of the at- 
mofphere, unites with heat to the iron, and diffolves it. The 
neceflity of the conta& of air for the efflorefcence of pyrites, 
gives much force to this opinion; and the moifture, which 
greatly favours the vitriolzation, atts in this cafe as it does in 
the folution of iron; this is the caufe of the hydrogen gas 
which 1s aubngened when the operation is made in a va- — 
cuum. } 

Sulphat of iron is of an emer green eileas! aid has a 
very ftrong aftringent tafte; it fometimes reddens fyrup of 
wiolets, but this effect is not conftant; its cryftals contain, ac- 
cording to Kunckel and Monnet, more than half their weight 
-of water ; if it be heated brifkly, it liquifies like all falts, 
swhich are more foluble in hot than in cold water ; it becomes 
of a whitith grey by drying ; ; if it be heated by a more violent 
fire, a portion ofits acid efcapes under the form of fulphure- 
‘ous gas, and the falt aflumes a red colour, in which ftate it is 
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named colcothar, Sulphat of iron, calcined to rednefs, attracts 
the humidity of the air very fenfibly, on account of a portion 
of fulphuric acid it contains. Diftilled in a retort placed in a 
xeverberatory furnace, this falt affords firft, water flightly acid, 
called dew of vitriol. The receiver is to be changed, in order 
to obtain feparately the concentrated fulphuric acid, which, 
when the heat is very ftrong, paffes over of a black colour, and 
exhaling a fuffocating {mell of volatile fulphureous acid. Thefe 
characters depend on its being deprived of a part of its oxygen, 
which is fixed in the iron, according to the doétrine.of the 
gafes ; towards the end of the operation, the acid which comes 
over takes a concrete and cryftalline form, and is diftinguifhed 
by the name of glacial fulphuric acid. This experiment, de- 
fcribed by Hellot, did not fucceed with Baumé, though it is ad- 
mitted as certain by moft chemifts. When glacial fulphuric 
acid is diftilled in a fmall retort, it gives out fulphureous gas, 
and comes over white and fluid ; its concrete fate is therefore 
owing to the prefence of this gas; it unites with water with 
noife and heat, fulphureous gas being at the fame time difen- 
gaged. The fuming oil of vitriol of Noorthauffen i is of this kind, 
and. the concrete falt obtained from it by a gentle heat, of which | 
I have given an analyfis in a memoir publithed wmengt thofe of 
the Academy for the year 1785. | 
The refidue of fulphat of iron, after diailiation; is red, and 
fimilar to coleothar. When wathed with water, a white falt 
little known, and named /alt of cokothar, ox fixed falt of vitriol, 
is feparated ; a red infipid earth, which is a pure oxyd of 1 Axon 
and is called /weet earth of vitriol, remains behind, 
- Sulphat of iron expofed to the air becomes yellowifh, and 
covered with ruft; oxygen being gradually abforbed, oxydates 
‘the iron more and more, fo that it cannot remain united with 


the fulphuric acid. ‘The folution of this falt exhibits the fame 


phenomenon, by the contact of the atmofphere, and both may 


_. ferve the purpofe of an eudiometer. This falt is foluble in 


‘twice its weight in cold, or in a lefs quantity of hot water ; 


but as foon as the water is faturated, it -appears turbid, by a 


_ more or lefs confiderable quantity of ochre which feparates ; 
the fluid being filtered, and fuffered to cool, affords rhomboidal 
-eryftals, of a pale tranfparent green; the remaining fluid being 


again evaporated, affords a new quantity of cryftals by cool~ 
ing ; and when all the cryftals have been obtained, that the 
folution is capable of. affording, a mother water, of a blackish 
green, or brown yellow, remains, which is no longer capable 
of cryftallizing ; this being evaporated by a ftrong heat, and 
fuffered to cool, appears to be a foft unctuous mafs, ftrongly 
attraGting the humidity of the air; when evaporated to dry- 
nefs, it affords a greenifh yellow powder. According to Mon- 
net, the mother water of fulphat of iron contains iron in the 
ftate of a perfe& oxyd: this chemift afcertained the faé&, by 
immediately diflolving, with the affiftance of heat, a true oxyd 
of iron in this acid; the folution was ni and iti io of 
eryftallizing. 

The oxyd of iron may be reanated ae the mother water, 
not only by the earth of alum, but likewife by copper and iron 
filings, which does not happen to perfe&t fulphat of iron. A 
well charged folution of this falt being expofed to the air, is 
converted, after a certain time, into mother water, fimilar to 
the foregoing, by attracting the oxygen of the atmofphere *. 

Sulphat of iron is decompofed by lime and alkalies: lime- 
water poured into a folution of this falt, forms a precipitate 
in flocks, of a deep olive green; a portion of this precipitate 
is rediflolved in the lime water, and communicates to it a red- 
dith colour. I have communicated two Memoirs to the Aca- 
demy, in the years 1777 and 1778, concerning the precipitates 
of iron obtained by cauftic and non-cauftic alkalis, in which ] _ 
have carefuliy defcribed the phenomena of their precipitations, 
and the ftate of the iron in the different circumftances. I fhall 
here relate the principal circumftances relative to fulphat of _ 
iron. Cauftic fixed alkali precipitates the fulphuric folution 
of iron in flocks of a deep green, which are diffolved again, in 
fome meafure, by the alkali, and form a kind of martial tinc- 
ture, of a beautiful red ; when lefs of the alkali is added, the 
precipitate may be collected, and a blackith thiops, or black. 
oxyd of iron, is obtained, if: it be dried quickly in clofed vef- 
fels.. Without thefe two precautions, the iron quickly becomes 
_oxydated, becaufe it is very much divided and moift. Potash, 
faturated with the carbonic acid, or the carbonat of potafh, 
forms a precipitate of.a greenifh white colour, not foluble in 
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the alkali; this difference arifes from the prefence of the car- 
bonic acid, which feizes the iron, in proportion as it is itfelf 
feparated from the alkali by the fulphuric acid; the pure or 
cauftic ammoniac feparates from the folution of fulphat of iron 
a precipitate of fo deep a green, that it appears black ; it is 
not foluble in the ammoniac. By {udden drying, without the 
contaét of the air, it may be obtained black, and obedient to 
the magnet. The precipitate formed by concrete ammoniac; 
or ammoniacal carbonat, is of a greenifh grey ; it is partly re- 
diffolved in this falt, and communicates a red colour; an event 
fimilar to what happens when the precipitations are made by 
fixed alkali. The fixed alkali diffolves. only a {mall portion of 
the precipitated iron, but a well faturated carbonat of potafh 
diffolves it readily. | 

Vegetable aftringent matters, fuch as nut-galls, fumac, rind 
of pomegranates, hutks of nuts, quinquina, cyprefs nuts, log- 
wood, tea, &c. have the property of precipitating fulphat of a 
black colour: this precipitate, which cannot be miftaken for 
iron, is fo extremely divided, that it remains fufpended in the 
fluid; the addition of gum arabic to the mixture, caufes the 
iron to be permanently fufpended, and forms a black fluid, 
known by the name of inf. It is not well decided what hap- 
pens during this experiment. “Macquer, Monnet, and moft 
chemifts, confider the precipitate of ink as iron united to 2 
principle of the nut-gall, which difengages it from the acid; 
- they feem to think that this principle is an oily ftate. Gioa- 
netti, phyfician at Turin, has made many experiments on iron 
precipitated from its folutions by aftringents. Thefe inquiries, 
which are to be found in his Analyfis of the Waters of St. Vin- 
cent, fhow, that the precipitate is not attracted by the load- 
ftone ; that it becomes attractable by heating in a well clofed 
veffel; that it is foluble in acids, without effervefcence; that 
thefe folutions dd not become black on -the addition of frefh 
galls, which fhows that the iron is united to the aftringent 
_ principle, and is in the {tate of a kind of neutral falt. In the 
_ third volume of the Elements of Chemiftry of the Academy. of 
Dijon, there is a feries of experiments on the vegetable aftrin- 
_ gent principle, which feem to affimilate this fubftance to acids ; 
_ in fa&t, it reddens blue vegetable colours, unites to alkalis, de- 
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compofes alkaline or earthy fulphure, iidsravaes and appears to 
neutralize metals, Aecompofes | all metallic folutions with par- 
ticular phenomena ; rifes in diftillation without being deprived 
of ‘its action on metals, and prefents a great number of other 
properties, concerning which, the order we have adopted sings 
not permit us to enlarge. | . | 

This inquiry of the academicians of Dijey has been con- 
firmed by the refearches of Scheele. This celebrated chemift 
has difcovered, that a fimple infufion of nut-galls in water af- 
fords by feparation a peculiar cryftallizable acid, which takes 
iron from many other acids,-and colours it black, becaufe it 
approaches to the metallic ftate. We call this falt the gallic 
acid, and {hall give an account of it in the oli of the ee 
table kingdom. 

‘The decompofition of output of iron, me an alkali siiletived 
with bullock’s blood, is a phenomenon ftill more difficult to be 
underftood than the evict of the nut-gall on this falt ; the pre- 


cipitate obtained is of a beautiful blue colour, and infoluble in © 


acids. This precipitate is called Pruffiam or Berlin blue, from 
the place of its difcovery. Stahl reports, that a chemift named 
Diefbach, having borrowed fome fixed alkali from Dippel, to 
precipitate a folution of cochineal, mixed with a {mall quan- 
tity of alum and fulphat of iron, the latter gave him an al- 
kali from which he had diftilled his animal oil; the falt pre- 
cipitated the folution of Diefbach of a blue colour. Dippei 
examined the caufe of this precipitate, and by a lefs compli- 
eated procefs, prepared the Pruflian blue, which was mention- 
ed in the year 1710, in the publication of the Academy of Ber- 


lin, but without any detail refpe€ting the operations. Several | 
chemifts laboured earneftly to produce the fame, and fucceeded. | 


But it was not till the year 1724, that Woodward published, 
in the Philofophical maraiirehy a oni for apo this 
Cre fubftance. | ne 


To form Pruflian nn four ounces Be nitre fi xed by tartar are. 


mixed with an equal weight of dried ox’s blood; this mixture 


is calcined in a crucible till it refembles coal, and no longer 
produces any flame ; a fufficient quantity of water is then ad- 
ded to diffolve all the faline matter, which 1s called phlogifticated 


alkali, or colouring lixivium, and is concentrated by evaporation ; 
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two ounces of fulphat of iron, and four’ ounces of fulphat of 
alumine, are afterwards diflolved in a pint of water; the fo. 
lution of thefe falts is mixed with the alkaline lixivium, a 
greenifh precipitate falls down, which is feparated by the fil- 
ter, and muriatic acid being poured on it, it immediately be- 
comes of a more beautiful and deeper blue, and is to be oe 
dried by a mild heat, or by expofure to the air. 

Many chemitfts have, fince the time of Woodward, attended 
to the theory and preparation of Pruffian blue. With regard 
to its preparation, it is now known that a great number of fub- 
ftances are capable of communicating to the alkali the wad 
of precipitating iron of a blue colour. 

Geoffroy, in the Memoirs of the Academy for the year 
1725, communicated this property to alkalis with all kinds of 
animal coals. Baumé affirms, that the phlogifticated alkali may 
likewife be prepared by the coals of vegetable fubftances, pro- 
vided a ftronger heat be ufed. Spielman made it with bitu- 
mens, and Brandt with foot. The manufaétories of Pruffian 
blue are become numerous, and each, as it feems, ufe different 
matters for their preparation. M. Baunach informs us, that 
in Germany, the nails, horn, and ‘kins of oxen are ufed. All 
animal matters do not, however, appear proper to phlogifticate . 
the alkali; they have in vain attempted to prepare it with the - 
gall of the ox, by a procefs fimilar to that which is executed 
with the blood. I obtained only an alkali, with precipitated 
vitriol of a greenifh white, and the precipitate was wierd 
foluble in muriatic acid. 

Chemiits have differed greatly on the theory of Pruffian 
blue. Brown and Geoffroy confidered it as the phiogi/fic part of 
iron, developed by the lixivium of blood, and transferred to 
the earth of alum: the Abbé Menon imagined that it was the 

-pureft iron, difengaged from every foreign fubftance “by the 

phlogifticated alkali: Macquer, in a Memoir which has juftly 
 deferved the name of Mafterpiece from every chemift, and is 
inferted in the Memoirs of the Academy for the year 1752, 
has refuted the opinions of thefe authors ; he thinks the Pruf- 
fian blue confifts of iron, combined with an excefs of the in- 
flammable principle afforded by the phlogi/icated alkali, which 
this laft obtained from the blood. He obferves, r. That Pruf- 
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fian blue, expofed to the fire, lofes its colour, and betoinés 

fimple iron. 2. That this blue is not at all foluble in acids, 

however ftrong. 3. That alkalis are capable of diffolving the 

solouring matter of Pruffian blue, and of becoming faturated 

therewith: for this purpofe, an alkaline lixivium is to be heats 
ed on Pruffian blue, till it ceafes to difcolour that pigment. 

This alkali, faturated with the colouring matter of Pruffian 

blue, is found to be deprived of moft of its properties; it is 

no longer cauftic nor effervefcent with acids; among the earthy - 
falts it decompofes only the barytic; it precipitates all metallic 
falts, and it feems that this decompofition takes place by vir- 
tue of a double affinity, that of the acid on the alkali, and 
that of the metallic oxyd on the colouring matter united to the 
falt. An alkali, in this manner, is capable of difcolouring the 
twentieth of its weight of Pruffian blue, and is then faturated 
with the colouring matter ; acids difengage a {mall quantity of 
blue fecula from it, and it immediately. BHR INaire fulphat of 
iron in the form of perfeé& Pruffian blue. 

With regard to the alkali prepared in the ufual. way, Mace 
quer obferves, that it is very far from being entirely faturated 
with colouring matter ; and-that, on this account, it firft pres 
cipitates the folution of fulphat of iron of a green colour: in 
fact, itis the portion of alkali which is. faturated. that pres 
cipitates the iron of a blue colour; but the portion which is 
not faturated precipitates the iron in the flate of ochre, which 
renders the blue precipitate green by the mixture of this laft - 
colour with yellow. In this ingenious theory, the acid poured 
on the precipitate ferves to diflolve the portion which is not 
in the ftate of Pruffian blue, and confequently renders the cos 
Jour of this laft more intenfe ; the alum added to. the folution 
of fulphat of iron faturates the alkali, which is not charged . 
with colouring matter, and the earth of this falt, depofited with 
the Pruffian blue, renders it Jefs deep. As it is neceflary to 
pour an acid on the precipitate of fulphat of iron, inorder to 
render the Pruffian blue more lively; ‘this acid. may, be added 
to the alkali before it is ufed to precipitate the iron,-in. which 
cafe, the acid faturating the portion of pure alkali does not 
unite to that which is charged with the colouring matter, and 
therefore leaves it capable of inftantly forming a fine Pruflian 
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blue.» This alkali, partly phlog ‘Bieinde by bullock’s blood, may 
be fully faturated by. digefting it on Pruffiam blue; till it ceafes 
to deprive it of its colour. Macquer obferved,. that: this al- 
kali faturated with acid, is@ good teft to difcover the prefence 
of iron in mineral waters ; but Baumé has remarked, that the 
liquor itfelf contains a certain quantity of Pruffian blue, which 
might’be productive of error: he therefore propofes to. digeft 
it for a fufficient time in a mild’ heat; with a {mall quantity of 
vinegar, that it may depofit all the blue matter it contains. 

» Such was ‘the admirable feries of experiments made by Macs 
quer on the Pruffian blue; but this celebrated chemift was 
himfelf fenfible how much remained to be done; efpecially with 
refpect to the nature of the colouring fubftance: he could not 
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be perfuaded that it was pure phlogifton, becaufe on that fup- 
pofition it was difficult to determine how the iron, overcharged 
with that principle; became deprived of the property of obey 
‘ing the magnet, and of folubility in acids, whieh, according to 
Stahl, are confequences of the prefence of phlogifton in this 
metal. Morveau is the firft, who, in his excellent Differtation 
on Phlogifton, has attempted to difcover the nature of the co- 
louring part of Pruffian blue: From two drachms of this coms 

pound he obtained by diftillation twenty-two grains of 2 yellow 
empyreumatic liquor, which caufed an effervefcence with alka- 
line carbonats, ftrongly reddened blue paper, and of which 
Geoffroy and Macquer, who bea diftilled* Pruffian bhp 
have made no mention. 

- Sage, in the year 1772, Kalb icone to the Elestoral ie 
sissy of Mentz, a Memoir on the phhgifficated alkali, which he 
ealls animal falt: The lixivium of the fixed alkali treated 
with blood, and digefted on the Pruffian blue, according to the 

“manner of Macqugt, is, as Sage affirms, a-neutral falt, formed 
by the animal acid and fixed alkali, and affords, by {pontaneous 
evaporation, cryftals which are either cubical; octahedral, or 

quadrangular prifms, terminated by four-fided pyramids. This 

- falt decrepitates on charcoal, melts by a violent fire into a femi+ 

tranfparent mafs, foluble in water, and proper to form Pruffian 
blue. Sage thinks, that the acid which neutralizes the alkali 

-“in’this falt, is the phofphoric, becaufe when a mixture. of alkali 

‘and Saleem blood are ftrongly heated, it melts and emits acrid 
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ifs : 

_ vapours, accompanied with white and brilliant fparks, which, 
according to him, are burning phofphorus. This opinion re- 
fpeéting the acid of the Pruflian alkali would be proved, if, on 
the one fide, phofphorus were obtained by diftillation. with 
charcoal, which likewife would take place with refpect to the 
Pruffian blue; and if, on the other fide, Pruffian blue could 
be formed by combining phofphat of foda, or of potath, witha — 
folution of iron: but as Sage has not related any experiments 
of this nature’'inm his Memoir, his theory cannot be admitted. 

The chemifts of the Academy of Dijon have adopted part of 
this laft do@rine: in their Elements they confider the phlogi- 
fticated lixivium as a folution of a neutral falt ; they advife the 
eryftallizing it by evaporation, inftead of poriies: it by vi- 
negar, as Baumé propofed. This falt is very pure according 
to them, and caufes a detonation when thrown on nitre in fu- 
fion: they have faid nothing concerning its decompofitions, 
and the nature of its pinecineh ; they call it the menpiallined 
Pruffian alkali. 

Bucquet having precipitated by the muriatic pre had filter- 
ed a lixivium prepared for Prufhian blue, obferved that this al- 
kali, though very clear, and apparently deprived of all the 
Pruffian blue it might contain, neverthelefs depofited a blue 
powder. After having filtered it more than twenty: times in 
the {pace of two years, to feparate the Pruflian blue which was 
depofited after’each filtration, he at laft found that the liquor 
was no longer capable of affording ‘Pruffian blue with the folu- 
tion of fulphat of iron. JI have ftill by me a {mall portion of 
this lixivium, which has been prepared for near eight years: 
it 1s two years fince it has depofited any precipitate, but it has 
-depofited a light blueifh covering on the fides of the glafs in 
which it is contained, and has itfelf preferved a fimilar colour. 

I have had occafion twice to obferve this phenomenon fince I _ 
firft heard it mentioned by Bucquet in his lectures, and I think | 
it is conftant. The Duke de Chaulnes fhowed Macquer a co- 
louring lixivium, which did not afford Pruffian blue when 
previoufly mixed with an acid. This chemift fuppofes that it 
arifes from its having been prepared in metallic veflels. From 
the obfervation before recited, Bucquet fuppofed, 1. That the 
Pruffian blue is entirely contained in the alkali, which ferves a 


IRON. | 419 


to precipitate it. 2. That acids alone are fufficient to feparate 
it from the alkali. 3. That when this alkali, at the end of a 
certain time, has depofited all the colouring matter it contains, 
it is no longer proper to form Pruffian blue. 

The Journal de Phyfique for the year 1778 contains obferva- 
tions on Pruflian blue, by M. Baunach, apothecary at Metz, 
which greatly favour the opinion of Bucquet. After having 
defcribed the procefs employed in the manufattories in Ger- 
many to prepare Pruffian blue, M. Baunach afirms, that the 
_ lixivium made in thefe manufattories by the fufion of alkali, 
and of the hoofs, horns, and fkins of oxen, precipitates all the 
metals, and even calcareous earth, of a blue colour. This al- 
kali diffolves the metals after having precipitated them, and 
they may be feparated of a very beautiful blue colour by the 
muriatic acid. The fingular fats related in this memoir, fuch 
as the diftillation of Pruffian blue produced by this lixivium, 
which affords neither oil nor ammoniac; the folubility of the 
blue precipitate (formed by the muriatic acid poured on this 
jixivium) in the nitric acid ; the caleareous earth found in fo- 
lution in the latter acid, which difcoloured the blue; a pecu- 
liar and phlogifticated earth which he did not fucceed in dif- 
folving ; do not thefe circumftances prove that this blue is not 
of the fame nature with that which is precipitated from the 
common phlogifticated lixivium in which Macquer difcovered 
iron that could only come from the blood? « 

Since thefe various inquiries into the nature of Pruffian blue, 
Scheele has made a number of new refearches, which, together 
with certain obfervations not yet mentioned, tend greatly to 
elucidate the nature of this production. __ 

1. The Pruffian blue of commerce, diftilled with a ee 
fire, affords a very large quantity of hydrogen gas, together 
«with oil, ammoniacal carbonat, and a {mall quantity. of acid 
phlegm. This gas burns blue lke the inflammable air of 
marthes ; its {mell is empyreumatic ; ; lime water gives it the 
property of burning with a red colour , and of detonating with 
vital air, becaufe it abforbs a portion of the carbonic acid with 
which it was united. Laffone confidered the gas of Pruffian 
blue as a peculiar inflammable gas. Pruffian blue, after this 
analyfis, has the form of a blackifh powder, obedient to. the 
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magnet. Before it takes this colour, it is of an orange colour, 
as Morveau has obferved: the laft mentioned chemift even 
thought that Pruffian blue, after it has been converted to an 
orange colour by heat, might ‘be ufeful as a pigment. ; 

2. Ammoniac heated on Pruffian blue decompofes i It, by’ feiz. 
ihg its colouring matter, and leaves the iron in the flate of a 
brown oxyd. Macquer announced this fat in the year 1752. 
Meyer, who fucceeded him, gave the name of tinging liquor to 
this volatile alkali, faturated with the colouring part of the 
blue, and advifes the ufe of it in the analyfis.of mineral wa- 
ters. I have obferved, that when the cauftic ammoniac is di- 
{tilled from Pruffian blue, the fluid which paffes over has not 
the property of giving a blue colour to the folutions of iron, 
_ whence it follows, that the colouring principle is not as vola- 
tile as the ammoniac. When a portion only of this falt is di- 
ftilled over, the refidue is of an olive green ; if this be diluted 
with diftilled water and filtered, it 1s found to be charged with 
the colouring matter, and affords a very lively Peiiiam, blue | 
when added to fulphat of iron. | 

3. In the year 1780, I difcovered that Hime’ water Thales 
by a flight heat on Pruffian_blue diflolves: the colouring mat- 
ter ; the combination is quickly effedted, the lime water being 
coloured, and the Pruffian blue affuming a rufty appearance; 
the lime water, after filtration, is of a beautiful clear. yellow 
colour, né longer capable of converting fyrup -of violets to a 
green ; no longer of an alkaline tafte, nor precipitable by. the 
carbonic acid; it does not unite with other acids; and, in a 
word, it is neutralized by the Prufiian colouring «matter,, and 
affords, when poured on the, folution of fulphat of iron, a very 
fine blue, which does not need an acid. to enliven its colour. 
Scheele {peaks of this Pruffian lime water doubtlefs without 
being previoufly acquainted with my experiments on the fub- 
ject, though they were inferted in my Elements of Chemittry, 
printed in the year 1781. He, as well as myfelf, confiders this 
combination as the beft of thofe which have been propoted as 
tefts of the prefence. of iron, becaufe it does not, contain any, 
or at leaft only a very! minute pan of Pruflian bie cia 
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ately in the cold. I have obferved that a confiderable heat is 
produced in thefe experiments ; that the alkalis in a flate of 
purity difcolour a much greater quantity of Pruffian blue than 
thofe which are faturated with carbonic acid, and that they 
precipitate a larger quantity of the blue with folutions of iron. 

5. I found that magriefia has likewife the property of difco- 


louring Pruffian blue, ae much more weakly than lime- 


water. 

6. Pruflian blue elite tina in powder on melted nitre produces 
fome {parkles, which denote that it contains a combuftible mat- 

> tens 

2 PidaAn blue prepared without alum’ becomes. ftrongly 
attracted by the magnet by a ilight calcination; but the Pruf- 

 fian blue of commerce never acquires that heen by the ac- 
tion of fire. 

8. Pruffian blue difcoloured by alkaline matters, and in the 
ftate of oxyd of iron, reaffumes a blue colour when an acid is 
added: this circumftance feems to depend on the whole of the 
colouring matter not being taken away by the firft action of 
the alkalis, and that a portion is defended by the external ftra- 
tum of ferruginous oxyd. 

* All thefe facts fhow that the colouring part of Pruffian are 
is a peculiar acid, which faturates alkalis, and forms neutral 


falts. This opinion is adopted by many chemitts, and in parti-- 


cular by Scheele, whofe refearches on this matter only remain 
to be related. Yhis celebrated chemift has proved by his ex- 
periments, zr. That a lixivium. of blood, or phlogifticated: al- 


kali, is decompofed by the carbonic acid of the atmofphere, 
and that all the other acids feparate the colouring matter. . 


2. That this colouring matter is fixed and retained in the lixi- 
vium by a fmall quantity of iron, or of pure fulphat of iron. 
3. That when it is difengaged by acids in diftillation, it fills 
_ the receiver with a vapour, which precipitates the folutions of 
iron of a blue colour. 4. That Pruflian blue diftilled without 
addition, as well as the lixivium of blood, affords, together 
with the colouring matter, foreign produéts, which alter it, 
fach as fulphur ; and that the colouring matter cannot be had 
pure by this procefs. 5- That Pruffian alkalis diftilled with 
‘the fulphuric acid ee a large quantity of Pruffian blue, 
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and afford a liquor charged with the colouring matter. The 
portion of blue precipitated in this operation depends on the 
iron diffolved in thefe triple falts, or combinations of alkalis, 
colouring matter, and iron. 6. That the oxyd of mercury or 
xed precipitate feizes the colouring matter of Pruffian blue, or 
pruffiat of iron, by ebullition, in double their weight of wa- 
ter; and that if this mercurial Pruffian lixivium be diftilled 
with the addition of iron and fulphuric acid, the iron reduces 


the mercury, and the acid difengages the colouring matter ;_ 


this laft becoming diflolved in the water of the receiver, in 
proportion as it is difengaged, and retaining a portion of ful. 
phuric acid. To feparate them, Scheele mixes a fmall quan- 
tity of chalk with the liquor, and diftils by a gentle heat: the 
colouring matter paffes over’ in a ftate of great purity, and as it 
is difengaged in the form of an elaftic fluid, as Monge alfo ob- 
ferved, 1t may be received in water by the affiftance of tubes, 
or the pneumato-chemical apparatus, which has already been 
often mentioned. , : aE 
After thefe refearches concerning the affinities of the colour- 
ing Pruffian matter, its adherence with alkalis, and the method 
of obtaining it perfe€tly pure, Scheele, in a fecond Memoir, in- 
quires into the nature of this fubftance, and its combinations 
with alkalis and metallic oxyds; and though his experiments 
are numerous, and very accurate, he does not prove that the 
colouring matter is a peculiar acid; on the contrary, he proves 
that it contains inflammable gas, ammoniac, and a carbonaceous 
principle. He, however, has obferved, that it poffeffes the pro- 
perty of coagulating foap, and precipitating Aepars; and he calls 
it the colouring acid, in a letter to Crell. Morveau calls this 
iubftance by the name of Pruffic acid, and diftinguifhes its fa- 
line combinations, according to his nomenclature, by the names 
of Pruffiats ; as, for example, pruffiats of potafh, of. foda, of 
‘ammoniac, &c. In a note by the tranflator of Scheele, it is af- 
ferted, that this acid is decompofed by the acid of nitre; and 
a procefs of Weftrumb, to obtain the pruffiat of potafh in a 
ftate of great purity, is given. It confifts in faturating cauftic 
vegetable alkali with the colouring matter, digefting it on 
white lead, to deprive it of the epatic gas it may contain, mix- 
ing it with diftilled vinegar, and expofing it to the fun, as 
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Scopoli and Father Bercia advifed to precipitate the iron; 
after which two parts of reétified fpirit of wine are add- 
ed. The pruffiat of potafh is then depofited in lamellated and 
"brilliant flocks, which being wathed in freth fpirit of wine, is 
afterwards dried, and diffolved in diftilled water. Scheele, 
three months after Weftrumb, forwarded to Crell an analogous 
procefs for obtaining a proof liquor, which might be depend- 
ed on as a teft of the prefence of iron. 

‘Berthollet has made experiments upon the stale acid, or 
colouring matter of Pruflian blue, fince all thefe chemifts. Al- 
though the refearches of this learned philofopher have not yet 
proved entirely fatisfaGtory to himfelf, they neverthelefs con- 
tain facts and experiments of fufficient novelty and importance. 
to induce us to infert, in this place, an extract of his Memoir, 
which he has had the goodnefs to communicate to us. 

-Berthollet, in the firft place, diftinguifhes two kinds of peat 
fiat of iron; the one which is the common Pruffian blue, and 
the other which is the fame Pruffian blue deprived of a por- 
tion of the pruffic acid. He calls this pruffiat of iron with encefs 
of oxyd. Pruffian blue is in this laft ftate after it has been dif- 
coloured by an alkali. To feparate this excefs of oxyd, he ufes 
the muriatic acid, which diffolves it, and leaves the pruffiat of 
iron neutral. He obferves with Landriani, that, when the al- 
kali is digefted with heat upon the Pruffian blue, the alkaline 
pruffiat which is formed diffolves more of the oxyd of this me- 
tal than when the digeftion is made in the cold. Both thefe 
chemifts think that an acid added to this triple combination 
unites to the excefs of oxyd of the iron, and caufes the Pruffian 
blue to be depofited in the fame manner as when the pure pruf- 
fiat of potafh is added to a folution’of iron. They add like- 
wife, that heat caufes a precipitate to fall down from this com~ 
bination, which confifts of a yellow pruffiat of iron, that is to 
\ fay, with excefs of oxyd of iron. According to them, the acid 
which is added feizes the excefs of oxyd of iron, and fuffers the 
precipitate of Pruffian blue to fall down, which is then lefs fo- 
 Tuble in the alkaline prufliat. When the pruffiat of potafh, 
prepared by a gentle heat, has depofited the pruffiat of iron, 
_ with excefs of oxyd of this metal, by ebullition, it may be eva- 
"porated to drynefs, rediflolved in water, and mixed with acids, 
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without, depofiting Pruffian blue. Bertholler affirms, that, from 
the evaporation of the folution of pruffiat of potafh thus puri-- 
_ fied,. o&tahedral cryftals are obtained by evaporation, two of 
whofe pyramids are truncated in fuch a’ manner as to Tepre~_ 
fent {quare plates, whofe edges are chamfered off8 . 

This chemift having mixed a folution of thefe cryftals with 
the fulphuric acid, and expofed the whole in a bottle to the 
rays of the fun, faw, that, a ihort time afterwards a blue co« 
lour was developed, which formed a piecipitate until its total 
decompofition... A, like mixture, preferved 3 in a dark place, did: 
not become blue, nor afford a precipitate even at the end of fe- 
veral months: a {trong heat produces abfolutely the fame.ef- 
fe. From thefe experiments, Berthollet thows on what in. 
accurate information the procefles recommended for purifying | 
ithe alkaline prufiiats were founded ; for, faid he, they were 
decompofed forthe moft patt;. inflead of depriving them of a 
portion of Pruffian blue, which chemifts pretended was only 
accidentally mixed with it. . As the prufliat of potafh is a tri. 
ple falt,, the pruflic acid has only avery flight adhefion to the. 
potafh,. and is feparated by all the other acids... In proportion 
as the foreign acid unites to the potafh, part of the pruflic acid 
unites to. the oxyd of iron, forming Pruffian blue; and the 
other is volatilized in the ftate of acid, or reduced to its phar 
ciples. 

_ The iron which is precipitated by the sldion pruffiats), re- 
tains, according to Berthollet, a confiderable portion of thofe 
falts : it may be deprived of them by repeated wathings. Thefe 
lixiviums contain the alkalis combined with a {mall portion of 
pruilic acid ; and the pruffiats, with excels of aikali, are not 
carried off until the excefs of actd in the folution of iron is 
carried off ERY. the firft wabingss for the latter. lixiviums: Pre- 
ene the firtt do note, 

Ae, did not find any fenfilfle pent hetween the seadited 
of potath and of foda, excepting that the latter cryftallizes dif. 
ferently ; the mineral acids difengage the pruflic acid, partly 
fixed in the Pruffian blue, which falls down ; it is this which 
engaged Scheele to contrive. another combination, from. which, . 
he could obtain the Dare acid with greater facility, and upon 
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which Berthollet makes fome obfervations. This. procefs con- 
fikts, as we have already obferved, in boiling the red oxyd of 
mereury in diftilled water, together with Pruffian blue; the | 
pruffic acid quits the oxyd of iron to unite with the oxyd of 
mercury, with which it has a ftronger attraction, and forms a 


foluble falt, which cryftallizes in tetrahedral prifms, terminat- 


ed by quadrangular pyramids, whofe planes anfwer to the 
angles of the prifm. Iron and concentrated fulphuric acid are 
added to the filtrated lixivium ; the iron unites with the OXY= 


_ gen of the mercury, and combines with the fulphuric acid; 


the mercury falls down with its metallic brilliancy. Scheele 
afterwards diftilled this mixture with a gentle heat, in order 
to volatilize only the pruflic acid ; but he found, that however 
flight the heat was, it always pafled, mixed with a {mall quan- 
tity of fulphuric acid. To obviate this difficulty, he added a 


certain quantity of chalk to fix the fulphuric acid. Upon this 


addition, Berthollet takes notice, that, as Scheele did not fpe- 
cify the dofe of this fubftance, it was yery eafy to fail in the 
operation, if the chalk exceeded a little the point of faturation 
of the fulphuric acid ; for calcareous pruffiat would then be 
formed, which, by the law of double athiontiae, would decom- 
pofe the fulphat of iron. 

- Berthollet.found that the Sl acid, diana teed ua a 


- {mall quantity of acid from the pruffiat of mercury ; that it 


united, for the moft part, with this falt, without decompofing 
it, and formed a triple falt} cryftallizing in {mall needles. Ac-' 
cording to his experiments, the muriatic acid difengages more 
acid from the pruffiat of mercury than the foregoing, and e- 
qually forms a triple falt, capable of cryftallizing in needles, 
and much more foluble than the corrofive mercurial muriat. 
Alkalis and lime precipitate this triple falt of a white appear- 
ance. Berthollet proves that the alkaline pruffiats do not pre- 
cipitate barytes from its folutions, as Bergman had thought, 
but that they form triple falts. He fhows that they precipi- 
tate alumine. The precipitate they form with this fubftance 


is not altered by the fulphuric acid; but, aeniee with the 


fulphes of iron, it forms Pruffian blue. — ‘ 
The pruflic acid decompofes the oxygenated muriatic. acid, 
sasicstbid its oxygen, and becomes fragrant, In this flate it 


- 
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does not appear to have a great tendency to alkaline fubftances; 
for they fearcely diminifh its fmell. It does not precipitate 
. iron of a blue, but of a gréen colour; and this green precipi- 
tate is foluble in acids. It becomes blue by the contaé of the 
fun’s rays, as well-as by the addition of the fulphureous acid 
and iron. The fame phenomena happen when the oxygenated 
muriatic acid, fulphat of iron, and pruffiat of potath, are mix- 
ed together. Hence Berthollet thinks that Pruffian blue is not 
alterable by light and by the fulphureous acid, and that it is 
to the abforption of oxygen that it owes its green colour, its 
' folubility in acids, &c. 

If the pruffic acid be rabstaegica with oxygenated muriatic 
acid, and afterwards expofed to the luminous rays, it affumes 
new charaéters ; it no longer combines with the oxyd of iron 
nor with water, at the bottom of which it flows in the form of 
oil, and with an aromatic odour. If in this ftate more oxy- 
gen be added, and it be left in the fun, it cryftallizes in the 
form of {mall white needles. This acid, thus oxygenated, is 
reduced into vapours at a gentle temperature: thefe vapours 
are not foluble in water, and neverthelefs are not combuttible. 
Berthollet has not yet been able to determine what paffes in 
this operation. Does the pruffic acid fimply unite with oxy- 
gen without alteration, or is one of its principles burned ? We 
fhall more willingly adopt this laft idea with him, for though 
the oxygen appears to be only flightly adherent to the pruflic 
acid, it can no longer be reftored when it has been thus treat- 
_ ed with oxygenated muriatic acid. 

When the pruflic acid has been put in the Gteauibn to form 
a green precipitate with iron, by means of the oxygenated mu- — 
riatic acid, ammoniac is formed as foon as it is mixed with — 
alkali or lime. An acid poured into this laft mixture no longer 
reftores the odour peculiar to the pruffic acid. Berthollet con- 
cludes that it is deftroyed. Though he employed perfedtly 
pure potafh, yet an acid poured on after its action, produces 
an efferveicence, and difengages the carbonic acid tin has 
been formed in every part. . Riis | 

Berthollet concludes, from all thefe esperimeineia that sala) 
‘hydrogen, and carbon, united in proportions and with a degree 

of ‘condenfation which he is unacquainted with, produce that 
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which is called the prufic acid, This compofition explains the 
hiftory of its formation in animal matters, in certain vegetable 
fubftances, and in the ammoniacal muriat, contaminated with 
charcoal. It likewife explains why this acid is fo combuftible, 
and detonates ftrongly with the feveral nitrats; why it affords 
carbonat of ammoniac by diftillation; and why this falt is 
formed by the addition of the oxygenated muriatic acid. Ber- 
thollet doubts whether this fingular combination contains oxy-~ 
gen; at leaft, fays he, if the pruflic acid contain it, the quan- 
tity is not fufficient to reduce the charcoal entirely into carbo« 
nic acid ; for the esllasion of Pruffian blue affords much car- 
bonated hydrogen gas *. 

Such are the facts difcovered by Berthollet : by determining 
the nature of colouring matter of Pruffian blue, he has afcer- 
tained that it 1s not a true acid, though it performs the func- 
tions of an acid in all its combinations. Weftrumb and Haf- 
fenfratz have difcovered a {mall quantity of phofphoric acid in 
Pruffian blue. .The latter chemift has fhown that it is not ef- 
fential to its nature. WVauquelin and I have lately obtained 
pruflic acid from the diftillation of urinary calculus, and by 
‘treating many sapeiee and animal fubftances with nitric 
acid. 

Sulphat of iron decompofes nitre very readily. This de- 
compofition is partly due to the fulphuric acid, which, uniting 
with the alkali of nitre, difengages the acid of that falt; but 
it is likewife occafioned in a great meafure by the re-action of 
the iron on the latter acid. If fulphat of iron, flightly dried, 
be taken for this experiment, a confiderable quantity of nitric 
acid, very red and fuming, is obtained; the refidue, by lixi- 
viation, affords fulphat of potafh, fixed alkali, and a red oxyd 
of iron remains on the filter; but if ftrongly calcined fulphat 
be made ufe of, together with nitre which has fuffered fufion, 
the product obtained is very inconfiderable. This produé con- 
fifts of two liquors ; the one of a dark, and almoft black co- 
Jour, floats on the furface of the other, which is red and pon- 
-derous ; for which reafon Baumé confidered this liquor as a 
‘kind of oil; there afterwards paffes into the neck of the retort 
a white faline mats, which, attracts the humidity of the. air, 
and i ig foluble with heat, and great rapidity i in water, emitting 
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a ftrong fmell of fpirit of nitre, and very thick red vapours ; a 
this folution, faturated with potath, affords fulphat of potath ; 
the white mafs therefore is merely fulphuric acid, rendered, 
concrete by a portion of nitrous gas. 

The heavier liquor in the receiver does not, “upon examina- 
tion, appears to differ from Glauber’s f{pirit of nitre ; but the 
Jighter liquid which floats above it, being mixed with fulphu- 
ric acid, produces a ftrong.effervefcence, and fometimes a dan- 
gerous explofion ; almoft all the nitrous acid is diflipated, and 
the fulphuric acid takes a concrete and cryftalline form. Buc- 
-quet, who communicated this difcovery to the Academy, had 
before obferved, that the acid obtained in this diftillation emits 
red nitrous vapours when diffolved in water; he fuppofed that 
this acid owes its folid form to the prefence of nitrous gas, and 
in order to af{certain the truth of this conjecture, he attempted 
to mix the brown blackifh nitrous acid which floats above the 
red liquor with very concentrated fulphuric acid ; but. at the 
very inftant of the mixture of thefe two fluids, a commotion 
was excited of fo ftrong a kind, that the fpirit of nitre, poured 
on the fulphuric acid, was thrown with confiderable noife to a 
great diftance ; the perfon who made the mixture was covered 
with the acid, and a large quantity of red and inflamed pimples 
immediately rofe on his face, which fuppurated like thofe of 
the {mall-pox ; the fulphuric acid foon became concrete, and 
abfolutely fimilar to: that which is obtained in the diftillation 
we have defcribed. From this fact it appears, that the acid 
may become conenet as well by Ah nitrous, as wie 
reous gas}. 

The reftdue of tte: difiiteden of nitre ils fulphat of iron 
calcined to rednefs, is merely a fcoria of i iron, from which a 
very {mall quantity of fulphat of a absss wii be obtained by 
wafhing. 3 

The folution of:fulphat of iron is not te by hydrogen 
gas, becaufe the bafe of this elaftic fluid has lefs affinity with — 
the oxygen than iron, as we have feen in the hiftory of the de- — 
compofition of water.” Monnet ‘has however obferved, that 
fulphurated hydrogen gas communicates to fulphuric mother 
water the property of affording cryftals; and Dr. Prieftley 
has reduced the brown oxyds of iron by the contact of hydro- 
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gen gas. Thefe experiments do not contradi& our dottrine, 
but, on the contrary, they ferve to confirm it. In fact, the 
hydrogen deprives the iron of all the oxygen it was united with 
beyond the quantity of c,28: this laft dofe is merely that 


which the hydrogen cannot feparate. Hence it is that, in thefe 


reductions, nothing but a black oxyd, or martial Aithiops, is 
obtained, and hence water never. rei mpi iron, but toa ci ta 
colour. me 

Alkaline fulphures precipitate fulphat of iron of a blackith 
colour; the precipitate is a kind of martial to taat of ful- 
phure of iron. | 

The nitric acid is very rapidly dbecthslorei by iron, seth 
difengages a large quantity of nitrous Bas, efpecially if the . 
acid made ufe of be concentrated, and the iron ina ftate of di- 
vifion : this metal is quickly oxydated by the oxygen it feizes 
from the nitric acid ; the folution is of a brown red, and de- 
pofits oxyd of iron at the end of a certain time, efpecially if in 
contaé&t with the air. On the addition of more iron the acid — 
diffolves it, as Stahl has obferved, and the oxyd of iron before 
held in folution is precipitated; neverthelefs, when a weak 
nitric acid is ufed, and iron in pieces, a more permanent folu- 
tion may be obtained, in which the metal adheres more ftrong- 


‘ly to the acid. This laft combination is greenifh, and fome- 


times of a bright yellow; both folutions become turbid by 
evaporation, and depofit martial ochre of a reddifh brown; 
but if the latter be ftrongly concentrated, inftead of affording 
-eryftals, it takes the form of a reddith jelly, which is only in 
part foluble in water, the greateft part precipitating. ‘Tf the 
nitrat of iron be kept heated, red vapours, in large quantities, 
are difengaged, the magma becomes dry, and affords an oxyd 
of a brick-duft red colour; this magma, by dittillation ina 
retort, affords a {mall quantity of fuming nitrous acid, much 
nitrous gas, and azotic gas. Vital air chy 10t be obtained, ' be- 


caufe the iron retains all the oxygen of the acid; the oxyd 


: , which remains after the diftillation of nitrat of iron, is of a 


ively red, and may afford a good colour for painters, &ew 
The nitric folution of iron, however concentrated, did not ap- 
pear to afford a precipitate bys the addition of diftilled water ; 
alkalis ‘decompofe it with different phenomena, according to 
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their nature ; cauftic vegetable alkali precipitates it of a light 
brown colour; the mixture pafles very quickly to a blackith 
brown, and much deeper than the colour of ‘the firft folution. 
This phenomenon arifes from the portion of the precipitate 
diffolved by the alkali, though the quantity be very {mall ; 
carbonat of potafh feparates a yellowifh oxyd, which quickly 
becomes of a beautiful orange red; if the mixture be agitat- 
ed, an effervefeence takes place, the precipitate is re-diflolved 
in much greater abundance than that produced by the cauftic 
potath. Monnet took notice of this phenomenon, and has with 
juftice attributed it to the gas which is difengaged. The folu- 
tion of iron, by fixed alkali, is called the martial alkaline tindure 
of Stahl, and of a very beautiful red. Baumé recommends 
a nitric folution of iron, which’ is not highly charged, to be 
ufed for the preparation of this tin@ture: Stahl, on the con- 
trary, advifes a very faturated folution. Monnet has ob- 
ferved, that a yellow folution affords a very large quantity of 
precipitate, which is not refoluble by the alkali, and does not 
give the colour expected in-the martial tincture, while a red 
folution immediately produces it with the fame alkali. The 
martial alkaline tincture of Stahl lofes its colour at the end of 
a certain time, and depofits the oxyd of iron it!contains ; it 
may be decompofed by the addition of an acid; the nitric acid 
feparates an oxyd of a brick-duft colour, which is foluble in 
acids, and is called Stabl’s aperitive faffron of Mars: pure or 
cauftie ammoniac precipitates the nitric folution of iron of a- 
deep, and almoft black green; ammoniacal carbonat re-diflolves 
the iron which it feparates from the acid, and affumes a more 
lively red colour than the tinéture of Stahl. This folution of 
iron by the carbonat of ammoniac may be ufed to great ad- 
‘vantage in cafes wherein a nT tonic and folyent medi- 
cine 1s required. | 
The nitric folution of iron highly faturated, ‘a red, affords 
sry fmall quantity of Pruffian blue, by the addi- 
tion of an alkali faturated with the colouring matter. I ob- 
tained only a blackifh precipitate, which was re-diflolved by 
the muriatic acid ; the liquor had then a green colour. — 
Marett, fecretary to the Academy of Dijon, has communi- 
cated to the Royal aay of Medicine a procefs for making 


IRON. : 431 


martial Athiops very expeditioutly ; it confifts in precipitating 
the nitric folution of iron by cauftic ammoniac, and quickly 
wafhing and drying the precipitate. D’Arcet, who was ap- 
pointed by the laft mentioned fociety to examine the procefs of 
Marett, did not conftantly obtain the fame refult. In my Me- 
moirs on the precipitates of iron, I have determined the cafes in 
which the experiment of Marett fucceeds, and thofe in which 
it fails. To. obtain this AEthiops it is neceflary, 1. That the 
folution of iron be recently made in the cold, with a weak ni- 
tric acid, and iron not.much divided. 2. That ammoniac be 
recently prepared exceedingly cauftic, and efpecially that it be 
deprived, by ftanding, of the {mall portion of calcargous earth, 
and blackifh combuftible matter which it ufually carries up 
from the fal-ammoniac and lime, if it be not extracted in the 
apparatus of Woulfe. 3. That the precipitate be immediately 
feparated from the liquor, and quickly dried in clofled veflels. 
Notwithftanding all thefe precautions, the precipitate is not 
always intenfely black, but inclines towards a brown, and 
rifes up in the form of fcales, whoie inferior furface is black- 
ifh ; which fhows that it is the contact of air which {lightly 
rufts the fuperior furface. I have obtained a more beautiful 
Asthiops, and with greater certainty, by precipitating the mu- 
‘riatic and the acetous folution of iron by the fixed alkalis, and 
cauftic ammoniac, and quickly drying the wafhed precipitates 
in clofe veffels ; but I think, notwithftanding, that thefe 7/;. 
ops, however pure they may be fuppofed, always retain a {mall 
part of their ptecipitants, and their original folvents, as 
Bayen has obferved concerning the precipitates of mercury ; 
and that they cannot be employed in medicine with the fame 
certainty as thofe hertofore defcribed. D’Arcet, in his report 
to the Royal Society of Medicine concerning the procefs of 
Marett, has communicated a procefs of Croharé for making 
martial ZEthiops. This apothecary, who is well known by 
the many chemical experiments he has fkilfully made, prepares 
this medicine by boiling water, acidulated by a {mall quantity 
of nitric acid, on filings of iron; the metal becomes immediate- 
ly flightly oxydated, and affords much martial Zi thiops, or 
black oxyd. But I think that the procefs of Joffe is pre- 
ferable to every one of thefe, on account of its facility in 


ae IRON. 


sont wien the confidence with. isis a its satay vk ed be 
ufed.” “Oop athe ean (diab oele 
As iron is often le fot Siiacspies nitrous gas, it is of con- 
fequence to take notice, in this place, that the gas is never the 
fame, but differs greatly, according to the various circumftan- 
ces of the folution ; the nature of the acid more or lefs charged 
with azot and’ oxygen; the ftate of the iron more or lefs 
greedy of oxygen; the various temperatures, &c. In ‘ge- 
neral gas, prepared by this procefs, contains a confiderable 
quantity of azot; becaufe the iron is a body which abforbs 
oxygen very ftrongly, and feizes different quantities according 
to its nature and its metallic ftate. The effe&ts of the nitrous 
gas, difengaged by means of this metal, are therefore uncer- 
tain when applied’ to eudiometrical refearches. This truth, 
which is applicable to all bodies that feparate the nitrous gas 
from the acid of nitre, {hows how little the trials of air by 
eudiometers with nitrous gas are to be depended on. | Ex- 
periments of this nature made with pony a fulphures are 
much preferable. iS GOR ay eam 
The muriatic acid, diluted with water, difolwes’ iron With 
rapidity, and difengages a large quantity of hydrogen gas, pro- 
duced by the decompofition of the water, as happens when 
this metal is diflolved in fulphuric acid. It was formerly 
thought that the hydrogen gas produced by the action of iron 
on the muriatic acid was different from that which is difen- 
gaged by the fulphuric acid: it was thought that this elaftic 
fluid was one of the principles of the muriatic acid’; but the 
difeovery of the decompofition of water by iron has. proved, 
that this acid, whofe nature is yet unknown, is not the canfe 
of the produ@tion of hydrogen gas, but that is arifes from the 
water, for the acid remains entire, and without decompofition, 
and requires the fame quantity of alkali to faturate its folution 
as before. The folution of iron by the muriatic acid isat- 
tended with much heat, which continues with the faine force | 
till the acid is faturated; a proportion of the iron is precipi- 
tated in a true Liithips, as happens in all other folutions. 
After filtration, t this folution is of a green colour, inclining to 
yellow, and is much more permanent than the two preceding 
folutions ; when preferved in a well {topped phial, it does not 
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depofite oxyd of iron. I have kept a folution of this nature 
for eight years, which has depofited only a very {mall quanti« 
ty of powder, of a pale yellow but if, on the contrary, it be 
expofed to the air, almoft all the iron it contains is precipitat- 
ed ina few weeks, and this precipitate is of a lighter colour 
in proportion as the accefs of the air is the eafier. It is now 
proved that this precipitation, which takes place equally in all 
the other folutions:of iron, is produced by the oxygen of the 
atmofphere, abforbed by the metal, which becomes oxydated 
more and more, as I fufpeGed, in the year 1777. (See my 
Memoires de Chimie). | 

Stahl affirmed, that in the gahiinition of iron with the 
muriatic acid, the acid afflumed the charaCters of that of nitre; 
but this fa& has not been obferved by any other chemift. It 
feems that Stahl Bended only on the yellow colour of this 
folution, and the fmell it emits; a {mell which, in fact, dif- 
fers in fome refpé&ts from that of {pirit of falt, and approaches 
to that of the oxygenated muriatéc acid. | 

The folution of iron by the muriatic acid does not cryftal- 
lize regularly by evaporation. Monnet has obferved, that if 
it be fuffered to cool when it has acquired the confiftence of fy 
tup, it forms a kind of magma, in which may be feen needle- 
form flat cryftals, which are very deliquefcent. This magma 
melts by a very gentle heat; a greater heat decompofes it, 
though lefs readily than the nitrat of iron, and it aflumes the 
’ colour of ruft when it is dry; the muriatic acid is difengaged 
from it, and may be obtained by diftillation; it carries up. 
with it a {mall quantity of oxyd of iron, according to the ob- 
fervation of Brandt. The Duke D’Ayen, in one of the four 
‘excellent memoirs he communicated to the Academy, refpect- 
“ing the combinations of acids with metals, has very minutely 
examined what pafles in this decompofition of the muriat of 
iron. The operation afforded very fingular produéts: a mild 
heat difengaged a phlegm lightly acid; the muriatic acid then 
became concentrated, and its gas, which is much more volatile 
than water, was partly fixed by the iron : a much ftronger 
heat raifed a portion of this acid with a {mall quantity of iron, 
- and cryftals were formed in the receiver, which were not de- 
liquefcent ; very tran{parent. cryftals i in the form. of blades of 
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razors, which decompofed the light in the manner of the beft 
prifms, and exhibited very beautiful tinges of red, yellow, 
green, and blue, were at the fame time fublimed to the upper 
part of the retort 3 "i at the bottom there remained a ftyptic and 
deliquefcent falt, of a brilliant colour, and foliated texture, 
which perfectly refembled that kind of talc, in large plates, 
‘which is improperly called Mufcovy glafs. This laft falt, ex- 
pofed to a violent heat in a ftone.ware retort, was decompofed, 
and afforded a fublimation ftill more aftonithing than the for- 
mer produéts ; it was an opake matter truly metallic, which, 
when examined by the microfcope, exhibited regular cryftals, 
ot fetions of hexagonal prifms, which the. Duke D’Ayen com- 
pares to the pieces inlaid in floors: thefe cryftals were as bril= 
liant as the moft highly polifhed fteel, and were ftrongly at~ 
tracted by the loadftone. They gouliied therefore of iron re- 
duced in part, and fublimed *. 

Art appears here to imitate nature, which Sil sae the black 
oxyd of iron by volcanic firesy in the form of brilliant and well 
polithed laminz, refembling fteel; {uch at leaft appears to be 
the origin of the fpecular iron ore, and of that of Volvic, 
which, according to the valuable obfervations of De L’ Arbre, 
phyfician at Riom, is always found in the clefts of lavas. 

From thefe details we may perceive how rich the feience of 
chemiftry is in curious phenomena, and what a fund of difco- 
very is held forth to fuch as perform experiments with all the - 
accuracy of the Duke D’Ayen. We muft not forget to ob- 
ferve, that this reduction of iron favours the doétrine of gafes, 
and that we may perhaps obtain fimilar refults from many o- 
ther metallic folutions treated in the fame way. 

.. The muriatic folution of iron, like all other martial folu-— 
tions, is decompofed by lime and alkalis; but the precipitates 
are lefs altered, and may be ealily reduced, efpecially fuch as 


_ * I have in my poffeffion a black ore of iran, which exhibits very brilliant 
fmalf Jaminee, of half a line in breadth, whofe form nearly approaches to that of 
the cryftals obtained by the Duke D’Ayen; they are fmall very thin fcales, of a 
-very brilliant iron grey colour, placed flopewife, fo as to interfect each other in 
every direction, and are difperfed on a reddifh opake quartz, or a kind of coarfe 
jafper: this beautiful fpecimen came from Lorrain. The iron of Framont is of 
the fame natures — : 


IRON Bet i 435 
are produced by the saistibicn of cauftic alkalis. I have before 
obferved, that this combination affords the pureft LEthiops, or 
black oxyd of iron, by precipitation. Alkaline fulphures, ful 
phurated hydrogen gas, and aftringents, decompofe it like the 
- two others. Laftly, Pruffian alkalis, or the alkaline pene, 
Papo ters a beautiful blue powder. 

_ Water charged with carbonic acid eafily i A iron: to 
form this combination, nothing more need be done than to add 
iron filings to the acid, and leave the mixture in liquid di« 
geftion for fome hours ; this fluid, when filtered, has a penetrate 
- ing and rather ftyptic tafte. Lane and Rouelle have taken no- 
- tice of this property in the carbonic acid. Bergman, who calls 
this combination aerated iron, affirms, that when expofed to the 
air, it becomes covered with a pellicle of rainbow colours 
_ that it is decompofed by the pure alkalis, but that thefe falts, - 
when faturated with the acid, do not produce the fame effect. 
This folution converts the fyrup of violets to green, and af- 
fords very brilliant Pruffian blue with the calcareous Pruffiats ; 
it precipitates the brown oxyd of iron when left expofed to the 
air, or when heated: this combination we have named carbonat 
of iron. Iron has a ftrong tendency to unite with the carbonic 
acid, and nature very frequently prefents it in this ftate. The 


~ muddy;iron ores and {pathofe iron appear to be in a great mea- 
- {ure formed by this combination; ferruginous mineral waters 


often contain iron in the ftate of carbonat of iron. This falt, 
feparated from the water and dried, is {carcely foluble in that 
fluid, but it diffolves in a large proportion in the liquid carbo- 
nic acid, from which it is precipitated in proportion as the acid 
is volatilized. The action of the boracic and fluoric acids on 
iron is not known *. 

This metal decompofes fulphuric falts very readily, and in 
particular the fulphats of potath and of foda. I have treated 
thefe falts with iron in a crucible, and have found them to be 
in the ftate of fulphures. The lixivium of this kind of ful- 
phure is of a very deep green; a few drops of acid caufed the 
colour to difappear very quickly. The greateft part of the 
iron oxydated by the oxygen of the fulphuric acid, remains 
without diffolving in the lixivium, and acids difengage from 
this ESS a large quantity of fulphurated hydrogen ; gas. 
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Iron caufes nitre to detonate. When ‘neital parts of fteel 
filings, and very dry nitre, are thrown into a well ignited cru- 
cible, 4 very rapid commotion is excited after a little time, 
and a great number of brilliant fparkles fly out of the crucible. 
When the detonation is ended, the crucible contains a reddifh 
oxyd of iron, of which a {mall portion is combined with the 
alkali; water diffolves the alkali, and the oxyd of iron re- 
mains on the filter. This oxyd was formerly called Zawelfer’s 
Saffron of Mars, and is of a yellowith red, fcarcely foluble in 
acids ; the alkali feparated by the lixiviation is cauftic, accord- 
ing to moft chemifts, who think that metallic oxyds aé like 
spate on this falt, charged with the carbonic acid *. 

Iron decompofes ammoniacal muriat very readily: two 
drachms of fteel filings triturated with one drachm of this falt; 
difengage ammoniacal gas. Bucquet, who diftilled this mix- 
ture in the pneumato-chemical apparatus with mercury, ob- 
tained fifty-four cubic inches of an aeriform fluid, half of which 
was ammoniacal gas, and the other half hydrogen gas. Four 
ounces of the fame filings, and two ounces of ammoniacal mu-_ 
riat, diftilled in the retort with the common receiver, afforded 
about two drachms of liquid ammoniac, containing a fmall 
quantity of i Nid which was foon after depofited in the form 
of an oxyd; the refidue of thefe Operations was. muriat_ of 
iron. The decompofition of ammoniacal muriat by i iron, is a 
confequence of the facility with which this metal unites with 
the muriatic acid, which ts proved by the difengagement of 
hydrogen gas obferved in this experiment. A falt is prepared 
for medical ufes, with ammoniacal muriat and iron, which is 

-ealled martial flowers of Jal-animoniac, or ens martis. : One pound 
of ammontacal muriat in powder, and one ounce of iron filings 
are mixed together. The mixture’ is expofed in an earthen 
veflel, covered with a veffel of the fame kind, to a heat ca+ 
pable of igniting the lower part of the PPReee:, : in five or fix 


 * Tt mtith be oblerved, ah fince the a scmlrasion of dia deol of Dri Black, 
refpedting the caufticity ‘of lime and alkalis, the neceflary experiments have not 
beer made to afcertain this parity of action between lime and metallic oxyds; 
nothing can therefore be faid - ‘refpecting this, till ae experiments have been 
madce Note of the Authors. ith wth Ree 
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hours a yellow matter is fublimed, which is preferved in a 
bottle : this is the martial flowers, and confifts moftly of am- 
moniacal muriat fublimed, with a fmall quantity of oxyd of 
iron, As this metal decompofes muriat of ammoniac very 
readily, it muft only be employed in {mall quantities, in order 
that the greateft part of the falt may fublime in its proper 
_ ftate. The portion of oxyd of iron which is volatilized co- 
lours the ammoniacal muriat fublimed at the fame time. 
- Oxyd of iron decompofes this falt more readily than the 
metal itfelf, fince it difengages the ammoniac in the cold. That 
which is obtained by diftillation is very fluid and cauftic. I 
have obtained ammoniac, which made a flight effervefcence 
with acids, by diftilling ammoniacal muriat with half its weight 
of aperitive faffron of Mars, or oxyd of iron formed by the con- 
tat of air; in this experiment, the carbonic acid difengaged 
from the iron, unites with the eicsiblast and renders it efs 
fervefcent. | 

Iron is altered in its colour by hydrogen gas, but this oes 
has not yet been fufficiently examined.. The black oxyd of iron 
is not decompofed by this gas; but the brown or red oxyds are 
eafily changed, and pafs to the ftate of black oxyd, becaufe 
they yield to the hydrogen the quantity of oxygen. which is 
fuperabundant to that which places the iron in the tate of black 
oxyd. 

Sulphur combines rapidly with iron: a mixture af iron fil. 
ings and fulphur in powder, moiftened with a {mall quantity 
of water, becomes hot in a few hours, at which time it {wells 
up, its parts adhere together, it abforbs the water, breaks 
_ with a perceptible noife or crackling, and emits aqueous va- 
‘pours, attended with a very manifeit odour, refembling that 
of fulphurated hydrogen gas. If the mixture be made in a 
large quantity, it takes fire if twenty-four or thirty hours, as 
foon as the aqueous vapours have ceafed. Towards the end of 
the action of thefe fubftances on each other, the heat becomes 
greater and greater, and is quickly fucceeded by inflamma- 
tion; the {mell is then much ftronger, and appears to arife 
from the hydtogen gas produced by the re-aétion of the ful- 
phur and the irom on the water. This fmell isa mixture of ; 
that ef alkaline fulphures and ef pure hydrogen gas, and it is 
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doubtlefs owing to the large quantity of this gas which is dif. 
engaged, that the inflammation is due; for the flame is much 
more lively than that of fulphur, and it rifes to a foot in height 
according to the report of Baumé, who obferved that this pheno- 
menon with a mixture of an hundred pounds of filings of iron, 
and as much fulphur in powder, did not laft longer than two 
or three minutes ; but the mixture remained red hot for forty 
hours. Baumé explains this inflammation by the difengage- 
ment of the phlogifton of the fulphur, in the form of fire fet 
at liberty. Lemery the elder gave the name of artificial vol- 
cano to this experiment, and imagined that the fires which 
burn in the interior part of our globe, and by raifing the fure 
face produce earthquakes and volcanoes, were owing to a fi- 
milar combuition of pyrites in large mafles moiftened. Thefe 
terrible effects may be imitated, according to the fame chemift, 
by burying 1 in the earth a mixture of fulphur in. powder, and 
filings of iron, reduced into a pafte with water, and covering 
it up with earth ftrongly rammed down. The experiment, 
however, did not fucceed with Bucquet, who repeated it with 
great exaCinefs ; and the reafon may be eafily deduced, from. 
the experiments of Prieftley. This philofopher obferved, that 
a mixture of iron and fulphur, when moiftened, abforbed a - 
certain quantity of air, which appears to be neceflary for this 
inflammation. Neverthelefs, this inflammation may take ‘place 
without the contact of air. In fa@, it appears that the iron, 
which is greatly divided, reatts on the water, feizes its oxygen, 
by which it burns, and fuffers the hydrogen gas to be difen- 
gaged, which takes the elaftic form, by reafon of the heat fepa~ 
rated from the water: the gas likewife diflolves a portion of the 
fulphur, and forms fulphurated hydrogen gas. Z 
There is a great analogy between this combination of iron 
-and fulphur, by the humid way, and the efflorefcence of pyrites, 
which afford fulphurated ee gas, when ay are moift- 
ened with water. . 3 ; 
Sulphur combines very cutis rie iron at fondle and pro- _ 
duces a fulphure of iron, or pyrites difpofed in needles. As 
the fulphur in this cafe greatly increafes the fufibility of iron, 
that metal may be inftantly fufed by'the affiftance of the com- 
buftible body. For this purpofe, a {mall bar of iron, heated 
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te whitenefs, may be applied to a roll of fulphur, and the 
melted matter which drops may be received in a veflel of wa- _ 
ter ; it is found to confilt of blackifh brittle globules, fimilar 
to pyrites, and, like them, formed of {mall flender ‘cai 
converging to a centre}, 

Iron combined with arfenic, affords a brittle alloy, very lit- 
tle known. It appears that this metal exifts in many ores of 
iron, and is the caufe of the Act /hot iron. 

With cobalt it conftitutes a mixed metal, slolenareipets gis 
and difficult to break. | 
_ Tt does not appear siable of uniting with bifmuth. 

» Combined with antimony, it forms a hard alloy, with {mall 
facets, which fearcely yields to the hammer. Iron has a ftrong- 
er affinity with fulphur than with this brittle metal, and con- 
fequently is capable of decompofing fulphure of antimony. To 
effe& this, five ounces of the points of horfe fhoe nails are heat- 
ed red hot in a crucible; a pound of pulverized {ulphure of 
antimony is then thrown in, and a ftrong heat fuddenly given — 
to melt the mixture; when it is well fufed, an ounce of nitre 
in powder is added, to affift the fufion, and facilitate the fepa- 
ration of the fcoriz from the antimony. The mixture being 
fuffered to cool, antimony is found in the crucible, which does _ 
_ not contain iron; but if one part of iron be ufed with two of 
fulphure of antimony, the antimony will be alloyed with iron. 
The fcorie, which are found above the antimony alloyed with 
iron, and prepared with nitre and tartar, have a yellowifh co- 
Jour, fimilar to that of amber, produced by the iron they 
‘contain, whence Stahl called them /uccinated fcorie. He diretts 
them to be reduced into powder, and boiled in water, which 
- takes up the moft fubtle part of the powder ; after which. the 
fluid muft be decanted off, filtered, and the powder on the fil- 
ter detonated three times with nitre: this being wafhed and 
dried, is Stabl’s aperitive and antimoniated fajfron of Mars, 

It is ftill uncertain whether zink be capable of uniting with 
iron. Malouin, in his Memoir on Zink, publithed among thofe 
of the Academy for the year 1742, has fhown, that this me- 
tal may be applied, like tin, to the furface of iron, for the 

purpote of defending it from the contact of air, a circumftance 
‘ , E e ilij 
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which fhows that thefe two metallic matters are capable of 
combining. - HOR 4 

It feems that nickels 1s capable of bteie very Sersiaceleg unit- 
il with iron, fince thefe two metallic fubftances can never be 
perfectly feparated, as Bergman has demonftrated. 

Mercury does not contraét any union with iron in its metal- 
lic ftate ; it has in vain been attempted to unite thefe two me- 
tals immediately, but the combination is fuccefsfully made by. 
prefenting them to each other in the ftate of oxyds. Navier 
has obferved, that a whitifh {nowy precipitate is obtained, by 
mixing a folution of iron and of mercury by the fulphuric 
acid, and evaporating the mixture ; 1n this operation {mall flat 
eryftals, fimilar to thofe of boracic acid, are formed. Navier af. 
firms, that thefe cryftals are a combination of iron and of mer- 
cury. s e 

Lead is not capable of uniting with iton. 

Iron and tin appear fufceptible of union by Scithan The 
preparation of white iron, or, as it is commonly called, tin, 
which confifts of iron plates covered with a thin ftratum of . 
tin, fhows that this combination takes place. In order to tin 
iron, it is neceflary that the furface of the metal fhould be 
very clear and bright ; for that purpofe it is corroded by an 
acid, or fometimes filed off{craped, or covered with a folution 
of fal-ammoniac; it is afterwards plunged vertically into a 
‘veffel of melted tin, moved backwards and forwards, to-in« 
creafe the conta, and when fuifficiently tinned, it is taken out 
and rubbed with faw-duft, or bran, to clear off the fat or pitch 
with which the melted tin was covered, and which adheres ta 
the furface of the tinned iron. If iron reduced into very thin 
laminz be tinned, the tin will not only apply to the furface, 
but will penetrate into its internal parts, and the combination 
will be perfe& throughout; fo that when it is cut, the fame 
white colour will be obferved in the middle as at its furface, a 
circumftance which fhows, that well made tin-plate is a true 
chemical combination ; it is befides more malleable than iron, 
and is wrought into veffels of fuch forms, as it would be im- 
poflible to give to pure iron by the hammer, Fee 

We have feen, at the commencement of this chapter, that iron 
seadily abforbs charcoal by heat, and that it forms caf iron and 
b 
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fieel by its ynion with this combuftible fubftance ; with this dif. 
ference, however, that it contains oxygen in the former of thefe 
compounds, but not in the latter. In both, the quantity of iron 
greatly exceeds that of the charcoal. Chemical analyfis, which 
js fo much indebted to the labours of Scheele, has proved to 
this chemift, that plumbago, a mineral whofe nature and rank 
among other minerals had long embarraffed philofophers, is 
nothing more than ‘a natural combination of a large proportion 
of charcoal with a very {mall quantity of iron ; its i mutt, 
therefore, belong to that of this metal ™. 

Plumbago was a long time confounded with molybdena. It is 
known that the fubftance, which is now called molybdena,. is 
the oxyd of a peculiarly acidifiable and brittle metal, of which 
we have already given an account. Pott is the firft who proved 
that neither of thefe fubftances contains lead, as was anciently 
thought. 

The many names by sigs veuiies and sional habe eee been 
diftinguithed, ferve to increafe, or at leaft to perpetuate, thefe 
errors. Both, without diftinGtion, were called /ead ore, Englifh 
crayon, plomb de mer, black cerufe, mica of the painters, crayon of lead, 

faye galena, talc, blende, potelot, 

The native carbure of iron (a ease WhiGh has been fubfti- 
' tuted for that of plumbago, and which is expreflive of the na- 

ture of the compound), is found in mountains, often between 
beds of quartz, felt fpar, clay, or calcareous earth, in the form 
of roundifh irregular pieces, of different magnitudes; the 
largeft of which weigh from eight, to ten or eleven pounds : 
-it is likewife found difleminated in much fmaller fragments, 
and fometimes even in beds or ftrata. The inhabitants of 
Bleoux, a village near Curvan, in Upper Provence, find na- 
tive carbure of iron, or plumbago in ftrata, four feet thick, 
3 between two ftrata of clay. This is fold at Marfeilles. La 
-Peyroufe reckons carbure of iron among the minerals of 
the Pyrenean mountains. It is likewife found in Spain and 
Germany, and alfo in the county of Cumberland in England, 
where it is made into pencils, which are highly efteemed. 
&§ North America, and the Cape of Good Hope, likewife afford 
fome fpecimens. Within thefe few years, lig thie 
in o€tahedrons, has been difcovered. 
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_ Carbure of iron is of a fhining blue black, of a greafy feel; 
and tuberculated fracture ; whereas the fraéture of molybdena is 
lamellated. . Its un@uous and faponaceous quality, caufed fome 
naturalifts to confider i it as a {pecies of impure clay. It foils 
the hands, and makes a black trace on ‘Paper, mbieh.l 1S bia 
well known to. every ones) | | 

Carbure of iron is not altered by f a in clofe veffels, . Pel- 
letier, who has made experimental inquiries on this fubftance, 
which confirm the refults of Scheele, expofed 20 grains in a 
porcelain crucible, accurately clofed, to the heat of the fur- 
nace of the manufactory of Seve. The lofs was no more than 
1 To grains. But when it is:heated with contaé of air, it burns, 
and is oxydated, without leaving fcarcely any refidue. Quift, 
Gahn, and Hielm, obferved, that 100 grains, treated in this 
manner, in 2 mufile, left only 1@ grains of ferruginous. oxyd. 
_ This oxydation is a flow combutftion, not eafily performed. It 
does not fucceed in a common crucible: a thin layer of carbure 
of iron muft be expofed, in a thallow veffel, ta the aétion of a 
{trong fire, and the furfaces muft be often renewed, by ftirring 
the matter. It is in this way that the carbure of iron em. 
ployed to cover ftones, &c. is gradually burned. ” 
Au, water, and enantliy sssbaketiie have no agtion, on carbure 
of iron. | 7 

Alkalis a@ ftrongly on. this pect If one part, of car- 
bure of iron, with two parts of dry cauftic fixed alkali, or 
lapis caufticus, be expofed to heat in a retort, with the pneuma- 
to-chemical apparatus, the {mall quantity of water contained 
in the falt is fufficient to favour the combuftion: carbonated 
hydrogen gas is obtained, the alkali is charged with carbonic 
acid, and the carbure of iron is found to have difappeared. 
This experiment, as well as the detonation, with mitre, here- 
after to be mentioned, caufed Scheele to conclude, that this, 
matter is a kind of fulphure, compofed of, the aerated,’ oY car= 
bonic acid and phlogifton. This theory fhall be difcuffed, af. 
ter we have examined the other, phenomena, exhibited . by this | 
combuttible body with acids and neutral falts. ypautaly | 

The fulphuric acid has no action on carbure of iron ‘aegonde 
ing to Scheele. Pelletier has obferved, that. 100 grains of this 
fubftance, and four ouuces of concentrated fulphuric acid, being 
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digefted for feveral months in the cold, the acid acquired a 
green colour, and the property of congealing, by a very flight 
degree of cold. ‘This acid, diftilled from carbure of iron, paf- 
fes to the fulphureous ri’ = burning ony of that fub- 
ftance. | 

“The nitric acid has no effe& whatfoever on ee ot: iron. 
The muriatic diffolves the alumine and the iron, and ferves to 
purify it, according to Berthollet. Pelletier ufed the fame 
procefs, in order to obtain carbure of iron in a ftate of purity. 
As to the alumine which the muriatic acid takes from carbure 
of iron, Scheele obferves, that that which he obtained in his — 
-analyfis, came from the crucible in which he had before treat- 
ed that fubftance. ' | 

Carbure of iron, fufed with four parts of falphat of atiail 
or of foda, produces alkaline fulphures, and is entirely decom- 
pofed. 

Nitre detonates by the addition of this pone ten parts of 
the falt being neceflary for the complete combuftion of one part 
of carbure of iron. The fixed alkali, which remains after this 
operation, effervefces {trongly with acids, and contains a {mall 
quantity of oxyd of iron. The fame effect follows, when ni- 
trat of foda, or of ammoniac, is ufed. Pelletier has obferved, 
that in this laft operation the ammoniac is difengaged, in com- 
- bination with a portion of the carbonic acid. 

Carbure of iron does not act on the muriat i potafh, nor on 
the muriat of foda. 

“When diftilled' with ammoniacal muriat, it affords wii? 
ammoniacal flowers ; heated with fulphur in a retort, the ful- 
phur fublimes alone, without affecting the carbure of iron in 
the leaft. 

All thefe faéts prove that this fubftance is not an earth or 
ore of lead, as had been imagined ; but the theory of Scheele, 
- who corifiders it as a combination of the carbonic acid and. 
phlogifton, cannot be admitted; 1. Becaufe that chemift did 
not afcertain the quantity of acid produced. 2. Becaufe he has 
not artificially produced p/umbago, by combining the carbonic 
acid with a combuftible fubftance. Moreover, the two fub- 
_ ftances, by the addition of which Scheele changed carbure of 
‘Jron into carbonic acid, appear to effect this converfion, by af- 
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fording vital air, which, combining with the inflammable mat 
ter of that fubftance, produces the carbonic acid by the fixation 
of the oxygen; for fuch is the procefs by which the nitric acid 
- converts tungften, arfenic, and fugar, into acids. The cauftic 
- fixed alkali likewife converts carbure of iron into carbonic acid, 
evidently in confequence of the water that alkali always con- 
tains, and which burns the combuftible matter, as it does iron 
and zink. This opinion is confirmed by the hydrogen gas ob- 
tained during the reciprocal action of the alkali and the carbure 
of tron; and it might be ftill more confirmed by pafling the 
vapour pf water over this fubftance, made red hot in a tube of 
copper, in the fame manner as the experiment is made with 
iron and zink. And though this has not yet been tried, I 
think I may venture to predict, that all the carbure of iron 
would be deftroyed, and converted into carbonic acid ; and that 
the produé of this operation would confift of carbonated hy- 
drogen gas, mixed with a large quantity of carbonic acid. It 
would therefore feem natural to conclude, that the carbonic 
acid is a compound of plumbago and of oxygen. But as we 
know, by many other experiments, that this acid is very a- 
bundantly produced by combining charcoal with oxygen, it 
follows, that p/umbago contains a large quantity of carbon, and 
that it is almoft wholly compofed of this combuftible fubftance : 
a few leading circumftances re{pecting the properties of carbon 
compared with thofe of carbure of i an, will fhow this more 
‘ evidently. : 
‘The charcoal of many vegetable matters is brilliant, and of 
‘a metallic afpe@t, like carbure of iron; foils the hands, and 
leaves traces on paper ; is brittle, and of a granulated fracture. 
The moft brilliant charcoals, fuch as thofe of certain animal 
fubftances, are as difficult to burn as carbure of iron, which 
requires to be frequently ftirred, at the fame time that it is exe 
pofed to a ftrong heat, with conta& of air, conftantly renewed ; 
- both contain iron ; and, laftly, both are fufceptible of being 
changed into carbonic acid by combuftion. May we not from 
lience confider plumbago as charcoal formed in the interior part 
of the globe, or buried in the earth? May we not even fup- 
pofe that this matter is formed by the combination of certain 
mineral principles, biti almoft all chemilts have concluded 
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that organic bodies only are convertible into charcoal? Thefe 
ideas may be confirmed or deftroyed by a connected inquiry 
into the ftate of carbure of iron in nature, the circumftances of 
its formation, the changes to which it is fubjefted.. Since the 
knowledge acquired refpeQiing carbure of iron by the refearches 
of Vandermonde, Monge, and Berthollet, into the different 
{tates of this metal, they have difcovered that a fubftauce is 
daily formed in the fufion of caft iron, which is entirely fimi- 
lar to the native carbure of iron. It is rare that the ladles 
with which the crude iron is taken out are not covered with 
it. The ruins of the fmelting furnaces which are repaired exe 
hibit it likewife in confiderable mafles, in a cryftallized form. 
It is to be hoped that at fome future period it may be artifi- 
cially prepared for the ufes of fociety *. 

Carbure of iron is of confiderable ufe. Pencils are made of it; 
the beft come from England. The Englifh black lead comes from 
Kefwick, in the county of Cumberland. It is cut into thin plates, 
the edge of which being fitted into a groove, in a femi-cylinder 
of wood, it is then fawed off, fo as to leave the cavity entirely 
filled. The mineral is retained in its place by the other half of 
the cylinder, which is glued on. The powder produced in this ~ 
operation ferves to make pencils of an inferior quality ; great 
numbers of which are fold in Paris. It is either mixed with 
gum water, or fufed with fulphur. Thefe inferior pencils are 
known, either by their taking fire at the flame of a candle, or 
their falling into powder by moiftening in water. German 
carbure of iron is likewife ufed to make pencils, with the addi. 
tion of various foreign fubflances, fuch as charcoal, fulphur, 
Bees te 4 : | f 
_ The very fine powder of carbure of iron is ufed in England 
- inftead of greafe, to facilitate the motion of the axes of certain 
~ mechanical inftruments, which it effects by its unctucus que- 

lity. 

_ One of the principal ufes of this fubftance is to cover iron 
which is to be defended from ruft. .The pipes of ftoves, chim- 
ney-plates, and other utenfils, expofed to the action of fire and 
air, are covered with carbure of iron in powder, applied to their 
 furface by fimple fri@ion with a bruth. _Homberg, in the year 
1699, defcribed a procefs for giving a leaden colour to iron 
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utenfils. It corififts in mixing eight pounds of lard, melted 
with four ounces of camphire, together with a fufficient ‘quan- 
tity of carbure of iron: the iron is to be {meared with. this 
compofition when it is almoft too hot to retain it, and muft be 
rubbed with a cloth when cold. . 

The makers of {mall thot polith and itcleend its ae by 
agitating or rolling it in a cafk with powder of carbure of iron. 
‘This. mineral likewife enters into the compofition for razor 
ftraps.. Laftly, It is an ingredient in certain black pottery in 
England, and in crucibles made at Paflaw in Saxony. Pelle- 
tier, who has well defcribed the feveral ufes of carbure of iron, 
ptepares a lute or coating, after Pott, confifting of one part of 
this fubftance, three of common clay, and a fmall quantity of 
cow dung, chopped very {mall. This coating fupports glafs 
retorts fo well, that they fometimes may be even melted with- 
out producing any change in its form. « : 

The ufes of iron are fo great and extenfive, He heehee fo 
swell known, that it would be ufelefs to attempt to enumerate 
them: it is only neceffary to obferve, that no art can be car- 
ried on without it, and that itis the foul of,all the arts, as 
Macquer obferves. The different modifications it is fufcep- 
tible of, render it very proper for the multiplicity of.pur- 
pofes to which it is, applied. aft iron ferves to form ue 
tenfils of various degrees of folidity as may be required. The 
hardnefs and tenacity of the feveral kinds of forged iron are 
no lefs applicable to other ufes. The fame obfervation is ap- 
plicable to fleel: the finenefs of the grain, and excellence of 
the temper, conftitute a great number of fpecies, peculiarly 
adapted to an almoft infinite number of arts. ‘The oxyds of 
iron ferve to give a red or brown colour to porcelain, enamel, 
pottery, &c. they are likewife ufed in the preparation of arti- 
ficial precious ftones, and combined with oil for painters. Iron 
is the bafis of an important medicine, which is frequently ap- 
plied with the greateft fuccefs.. It is the only metal which is 
not noxious, and whofe effects are not to be feared; it has, 
even as we have feen, fuch an analogy with organic matters, 
that it feems to. form part of them, and often owes its produc 
‘tion to the procefies of life or vegetation. The effects of iron . 
on the animal economy are numerous; it fouairs the mem- 
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branes of the vifcera, and appears to aft more efpecially on 
thofe of the mufcles, which it braces; it fortifies the nerves, 
. and gives a remarkable degree of force and vigour.to the ani- 

mal fyftem ; it excites many fecretions, efpecially the urinary 
and menftrual evacuations ; 3 it increafes the contractions, of the 
heart, and confequently renders the pulfe ftronger and quicker. 
‘Its action is not lefs effe€tual on the fluids; it paffes quickly 
through the firft paffages, and. combines with the blood, to 
which it gives denfity, confiftence, and colour, rendering it 
more concrefcible, communicating at the fame time fuch a de~ 
gree of activity as enables it to pafs eafily into the {fmallef 
veflels, which it ftimulates at the fame time, and communi- 
eates force and life through every part. The capital experi- 
ments of Menghini, publifhed in the Memoirs of the Inftitu- 
tion of Boulogne, have proved, that the blood of perfons, 
who take martial medicines, is highly coloured, and contains 2 
larger quantity of iron than it would naturally contain. Lorry, 
-who exercifes the art of medicine with that accuracy of obfer- 
vation which charaterizes the true philofopher and phyfician, 
obferved, the urine of a patient to whem he had given iron, 
in a very divided ftate, became manifeftly coloured with nut- 
gall. This metal is therefore tonic, fortifying, ftomachic, di- 
uretic, alterative, incifive, and unites in its action the proper- 
ties of a great number of other medicines. Like aftringents, 
it increafes the motion of the parts, and has the advantage of 
being more conftant and durable in its effects than many other 
- remedies which poffefs the fame virtue, becaufe it combines 
with the organs themfelves, by means of the fluids which ferve 
for their nutrition. It feems, therefore, that in every cafe 
wherein the fibres of the vifcera, of the mufcles, or even of 
the nerves, have only a very feeble aétion, in languors of the 
ftomach, and fluggifhnefs of the inteftines, and in weaknefles 
produced by thefe caufes; in fine, in all the cafes wherein the 
» fluids are not fufficiently confiftent, or too much diluted, as in 
palfies and propenfities to the dropfy, &c. iron may be admi- 
niftred with fuccefs. It is ufed under many different forms, 
fuch as the levigated filings, martial AEthiops, aftringent and. 
_aperitive faffron of Mars, martial alkaline tinéture of Stahl, 
the martial flowers of fal-ammoniac, &c. to thefe we may per- 
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haps add, iron precipitated by an acid, and re-diflolved by 
pruffiat of iron; the Pruffian blue propofed by the chemifts of 
the Academy of Dijon, &c. The salenee of iron is externally 
ufed in hemorrhages, &ce. > 

Iron which poffefles the magnetic peasants) or the artificial 
sneer has been reckoned among thofe bodies which produce 
very fingular effects upon the animal economy. When applied 
to the fkin, according to feveral modern authors, it mitigates 
pain, diminifhes convulfions, excites rednefs, {weat, and often 
a {mall eruption: it is likewife capable of rendering ‘epileptic 
attacks lefs frequent. It has even been affirmed, that, when , 
left in water for twelve hours, it communicates a purgative 
property to that fluid. All thefe aflertions, which are faid te 
be founded on facts, fufficiently announce to enlightened philo- 
fophers the great difficulty which attends phyfical refearches 
into the animal. fyftem. The abfolute inefficacy of a body, 
rendered magnetical, or armed with the magnetical power, 
upon other bodies which are not fufceptible of receiving the 
fame power, truly excludes the influence of magnetifm upon 
the animal economy: thofe phyficians who attribute fuch evi- 
dent and ftriking effeéts, and confequently fuch energetic medi« 
cinal properties to the magnet, have been feduced and deceived 
by changes more or lefs fenfible, which have taken place at the 
time of the application of the magnet, and were owing to the 
‘proper forces of the individuals, and the happy efforts of na- — 
ture. This opinion is fo much the better founded, as it is more 
efpecially in the ceffation or tranfpofition of local pains or con- 
vulfions that nature exhibits the greateft inconftancy and irre- 
gularity to obfervers ; and that it is particularly from fymp- 
toms, more or lefs analagous to thefe, that the pretended me- 
dicinal properties of the loadftone have been inferred. 
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aT we exiftence of phofphoriis in fome fpecies of fteel 18 fully afcertained by the 
following experimerit of Vauquelin. 576 grains of fteel filings were diffolved in 
fulphuric acid, diluted with five parts of water, From this folutien, faturated 
with carbonat of potafh, 19 grains of a white taftelefs powder were depofited, 
completely foluble in muriatic acid. This matter, by boiling it in a folution of 
eauftic foda, affumed a deep red colour, and was greatly diminifhed in its volume. 
The liquor being filtered, and mixed with concentrated, muriatic acid, gave no 
fign of effervefcence ; and formed, before and after its mixture with muriatic 
acid, a white precipitate, by the addition of lime water. 
precipitate wattound to be phofphat of lime. 

b Clouet fays a 1-32d part of charcoal is fufficient to convert iron into. fteels 
{na quantity equal to one 1-6th of the iron it affords a fteel more fulible and fill 
malleable, but beyond this term it approaches to caft iron, and has not a fufficient 


On examination this 


degree of tenacity. Ann. de Chem. Tom. XXVIII. Fourn. de Phy/, Tom: LI: 


Pp: 373- Mem. del’ Acad. 1786, Pp 204. 


¢ A new method of preparing caft fteel has been lately, announced i in France by. 
Clouet. His procefs is the following: Take fthall pieces of iran arid: place, them 


ina crucible, with a mixture of carbonat of lime and. the earth of Heffian crus 
cibles; 6 parts of the carbonat of lime, and 6 of this earth, muft be employed for 


20 parts of iron. The mixture is to be difpofed fo, that after fufioh the iron may,’ 


be completely covered by it to prevent the iton from,corning into contac with the 
external air. The mixture is then to be gradually heated, and at laft:expofed to 
a heat capable of melting iron, If the fire be well kept up, an hout will general- 
ly be fufficient to convert two pounds of iron into excellent and exceedingly hard, 
fteel, capable of being forged; an advantage not, poffeffed by, fteel in the common 


“manner. Phil, Mag. Vol. Il. p. 219. 


. \ 


The oxyds of iron are equally fufceptible of palling to. the ftate, pe foft iron, 
fteel, and caft iron, according to the quantity of carbon employed, The blacks 
oxyd, the ftate of which. 4feems to. be the moft, unalterable, becomes, iton when 
treated in the crucible with an equal. volume of. charcoal. duft: By doubling, the 
quantity of the charcoal, fteel is fortned, anda progreffive increafe gives, it, the 
tharacters of white and grey caft. iron, /A fifth part, only: of caft iron: is ree 
quired to convert iron into fteel, The iton and the oxzyd do fot unite intimately. 
The black oxyd, mixed with one half lefs of carbon than isneteffary. for its reduces 
tion, gives a foft i iron, but, not very tenacious, black, and without a granulated, 
fracture. A fizth part of the oxyd brings back, common fteél to the | fate of iron, 
by treating them together, thee i in. the. forge or. Hy cementation, Aanal. de, Chem: 
Tom. XXVIII. : 

a The folubility of iron in rater, either in the ftate of a metal of an: oxyd, hae 
been more than fufficiently difproved by the numerous and accurate experifnenté 
of Weftrumb. Keine Abbandlungen, B. WI. {.249,  ~ 
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¢ Whén feel, or iron containing carbon, are diffolved in fulphurie acid, the 
hydrogen gas evolved will diffolve and hold in folution a greater or lefs quantity 
of éarbon, according to the concentration of the acid, and the degree of tempera- 
ture in which the folution is made. When the iron or fteel diffolved contains 
phofphorus, a portion of this fubftance will alfo be diffolved by the hydrogen gas. 
Its prefence is eafily recognifed by the extremely offenfive {mell which it exhales. 
From the folution of 100 grains of four different kinds of fteel, diffolved in ful- 
phuric acid, Vauquelin obtained hydrogen gas in the following proportions: 

Cubic inches. 


Firft bing , - 108 ». 
“Second kind, = - TREY Ie 
Third kind, a eA BEAD 

Fourth kind, - - 108 


f Prouft affirms, that thefe two fulphats differ from each other in the quantity 
of oxygen which they contain. Lavofier had fhown that iron in the green or | 
cryftallizable fulphat contains ass OxYgen- According to Prouft the red fulphat 
contains not lefs than 248 of the fame principle. The properties of the com- 
pounds formed by the union of acids with iron, will differ according as the metal 
is oxydated to its maximum of 38,, oF its minimum of Taig Prouft affirms 
that there is no intermedium between thefe two ftates. Aen. de Chem. Tom. 
XXIII p. 86. 

& “ates alfo, in a memoir on the fame fubject, defcribes two kinds of Sit 
of iron. The firft he terms the white prufiat. It is prepared by mixing a faturat- 
ed folution of potafh with a folution of pure green fulphat of iron. ‘The external 
air is to be carefully excluded from the veffel in which the mixture is made. A 
copious white precipitate is immediately formed, which gradually acquires a green 
tinge from the air contained in the veffel. The action of oxygen is evinced by 
the blue colour it acquires from expofure on the filter to the adtion of the air. 
The colour of the pruffiat arrives at its greateft degree of intenfity only when the 
i¢on becomes oxydated to its maximum of AS... Of all the faline combinations ef 
iron, the bafe of this pruffiat has the ftrongeit tendency to faturate itfelf with oxy- 
gen. Sulphuric and muriatic acids produce no change on the white pruffiat of 
iron, The oxygenated muriatic acid gives it inflantly a blue colour, during which 
the acid lofes its peculiar fmell. ‘The fame colour is produced, but more flowly, 
By the addition of nitric acid. A folution of fulphurated hydrogen has no action 
on the white pruffiat, but it reftores the-white colour to pruffiat which has already 
become blue, by depriving it of the oxygen, which, from expofure to the air, it 
had abforbed. az Racae: 

The fecond is the biue praffiat of iren. ‘This ech beian is formed { direaly by 
adding the pruffiat of potafh to the red fulphat of iron, to the nitrat, and to all 
‘the acid folutions in which the oxyd of iron is at its higheft degree of oxydation. 
The colour is perfect as foor as the prufliat of iron is formed, fo that expofure to 
the atmofphere can add nothing to it. The knowledge of this fad enables us to 
underftand why the red {ulphat and the mitrat of iron decompofe fulphurated hy- 4 
drogen. The conyerfion of the blue into the white pruffiat may be alfo effected 
by keeping it fhut up in a well corked flafk, with water afd plates of iron or 
tin. The plates of metal take from the oxyd of the pruffiat the oxygen which it 
has in excefs, in the fame manner as mercury decompofes the onygsnated muriat. 


" 
of that siphon he 
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i The coitjécture of this moft experienced and enlightened chemift has beeii 
eonverted into an eftablifhed truth by the following happy experiment of Clouet; 
‘Two patts arid a half of quicklinte were mixed with ore part of dry pulverized 
muriat of ammioniac, and introduced ito a ftone retort. “The retort was placed 
in a fand bath, and a porcelain tube, filled with dry powdered charcoal, adapted 
toit. The other extremity of the tube was connected with a feries of tubulated 
jars, containing fubftances fitted to abforb the different gafes which might come 
over during the courfe of the experiment. The firft jat contained 4a faturated fo- 

lution of fulphat of iron, thé fecond the fame folution diluted in water with an 
éxcefs of acid, and the third a nitric folution of iron with an excefs of acid. The_ 
porcelain tube was furrourided with fuel, and miade ted hot, and the fire then ap- | 
plied to thé retort. Ammoniiac was  irnmediately difengaged ; but no fooner had 
the vapours paffled over into the firt jar than a large quantity of Pruffian blue 
was precipitated. There was none formed in the fecond jar ior if the third; 
from which, however, a ftrong {mell of nitrous gas was exhaled, Alkali was add- 
éd in excefs to the-fecond and third jars, and in a fort tinie the Pruffian Blue he: 
gan to appear in thein alfa, 

Clouet varied this experinient by filling the firft jar with diluted fulphuric acid 
in order toabforb any uncombined amimoniac-that might pafs over, the fecorid with 
diftilled water, the third with cauftic mineral alkali; and a fourth with mee 
of iron and diluted fulphuric acids 

. When ari end was put to this expetimerit, the firft jar was found to contain not 
only fulphat of ammoniac, but alfo a certdin quatitity of the colouring matter; 
the fecond contained the colouritig matter in a very pure ftate, but it produced 
the blue. precipitate only in thofe acid folutions of iron to which forthe alkali had 
been previoufly added. In the third jar the mineral alkali was found combined 
with a large quantity of this colduring matter ; and in the fourth jar, containing 
the fulphuric folution of iron, a very {mall quantity of Pruffian blue had been 
formed. The precipitate from thefe folutions was of a blue colour, with a flight 
tinge of green: It acquired, however, a beautiful blue colour by the addition 
of a little mitric acid, or aqua regia, to the liquor in which it was formed. 

- After ftariding for fome time, thefe liquors depofited a confiderable quantity of 
a brownifh matter. This matter, which was very bulky and light when feparat< 
ed from the liquor, filtered and dried, was found, on examination, to be charcoal 
that had not been completely diffolved by the ammoniac. 

Clouet tried to combine the ptinciples' of amnioniac, ih different proportions, 
with charcoal, in order to produce this colouring matter, but without fuccefs. 

During the courfe of the experiment, feveral other gafes were difengaged 
which did not contain any colouring matters Thefe gafes were fot the greater 
part azotic gas, a little carbonit-acid gas, and fometimes a fimall portion of hydro- 
gen gas; but the production of thefe gafes feemed to be owing to the air of. the 
atmofphere, arid to the humidity of the charcoal employed to heat the apparatus, 
which had infinuated themfelves through the pores of the earthen and porcelain 
veffels. Thefe gafes. could be produced by making the porcelain tube red hot bes 
fore the heat had been applied to the retort; and when ‘an earthen retort was | 

 ufed the production of thefe gafes continued, even after the ammoniac had all 

pafled over, merely by saponins to heat the retort. dun. de Chem. Tom, XI. 

PHO . 
This experiment of Clouet, with fomie flight variations, has been spine fuce 
cefsfully at the Polytechnic School in Paris; In the firft jar having w feenrity 
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tube, fome diftilled water was introduced, into the fecond a, faturated folution of 
fulphat, of i iron, and into the third fulphuric acid. !n this experiment a glafs, in- 
ftead of a ‘ftone retort, wasemployed, ‘The apparatus being properly arranged, 
the fire was applied to the retort. Carbonat of ammoniac was obferved to pafs 
over into the jars, and a fmell of ammoniac could he perceived as foon as the por-* 
celain tube became hot, ‘The operation was continued, for fome hours, but. the 
Tiquors i in the jars did not, upon trial, appear, to contain any of, the colouring 
principle. Sufpecting that this failure might be owing te the degree of. heat that 
was ufed, the heat was fuddenly increafed, and this increafed heat kept up for fome 
time longer. Hydrogen gas was now difengaged ; and.as foon as the firft jar was 
faturated with the ammoniacal gas evolved, the iron in the fecond. began to be 
precipitated and to obftruct the tube that was plunged into this jar. The gas of 
courfe began to efcape by the fecurity tube, and the peculiar {mell of the colour- 
img matter was immediately recognifed. ‘Fhe tube having been cleared was re- 
placed, and the precipitation continued to go on as before. The precipitate was, 
at firft ofa brown colour, which gradually became darker till it. became of a green, 
colour, approaching | to black. On putting an end to the eperation, the laft jar 
was found not to contain any colouring matter; but by adding muriatic acid to 
the precipitate in the fecond, Proffian blue was immediately formed. ‘The liquor. - 
in the firft jar precipitated the folution of, iron of-a brown coleur. An addition, 
of this liquor rediffolved the precipitate. The muriatic, nitric, and nitro-muria~, 
tic acids, equally produced the blue precipitate, whether they were mixed with 
the folution of iron, or poured on the precipitate. - ms 
The folution of potafh, added to the liquor. which had rediffolved the precipi- 
tate of iron, took from it the colouring principle. By boiling the mixture, and, fil- 
tering it, a pruffiat of potafh was obtained, which afforded a very beautiful Pruf- 
fian blue with folutions of iron. Prufliat. of potath was alfo obtained by, boiling, 
a little potath in the liquor from which the. Pruffian Hine had. been precipi- 
tated. 
The ammoniac in the firft jar npaeeiaed. a confiderable quantity of, the colouring | 
matter, but in a very loofe ftate of combination. See Fourn. de Poly. p. 436. 
i Dr, Prieftley firft obferved that nitrous gas was abiorbed by a folution of ful- 
_ phat of iron, but it was referved for Humboldt and Vauquelin to explain the na-. 
ture of the interefling changes which take place ‘during this abforption. ‘The ni- 
trous gas employed i in their experiments contained an admixture of 12 parts in the 
400 of azotic gas. Of 252 cubic inches of this nitrous gas, introduced into a fo~ | 
lution of an ounce and a half of fulphat of iron, 180 inches were abforbed. The. 
72 cubic inches of unabforbed gas contained in all only 8,64 of azotic gas; fo that 
f about I parts in the hundred of this gas had been alfo abforbed. 

By adding to the folution, a folution of cauftic potafh, a precipitation of green. 
oxyd of iron was produced, with an evident difengagement of ammoniac. The. 
_ addition of concentrated fulphuric acid produced an immediate difengagement. of, 
vapours evidently confifting of nitric acid in the elaftic flate. The folution, there- 
fore, mui neceflarily have contained a portion of nitrat of ammoniac. From con- 
fidering the nature of the ingredients alfo, it hecames obvious, that the hydrogen 
neceflary to form the ammoniac could.only in this experiment have been derived. 
from the decompofition of a portion of water. Vauquelin conceives that no-lefs, 
than four forces muft have concurred in, the production of the nitric acid; rf, 
That of the oxygen of the water for nitrous gas, by which the nitric acid was 
produced; ad, That of the uncombined azot, and of the azot in the nitrous 
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gas, for the hydrogen of the water by which the ammoniae was produced; 3d, 
That of the fulphuric acid for ammoniac, by which the fulphat of ammoniac was 
produced; and, 4thly, That of the nitric acid for the oxyd of iron, which gave 
birth to the nitrat of iron. Ann. de Chem. Tom. XXVIII. p. 181. 

k Fluoric acid attacks the metal as well as the oxyd of iron, During its com- 
bination with the former, hydrogen gas is evolved, It appears from Rinman’s ex- 
periments to be difficult to faturate the fluoric acid with iron. By boiling the fo- 
lution a copious precipitation of the oxyd of iron is produced. Fluat of iron does 
not cryftallize. It is decompofed in the fire, and by alkalis and earths. It is de- 

- ¢ompofed alfo by the fulphuric, nitric, and muriatic acids. 

The boracic acid, diluted with water, diffolves both the metal and the okey of 
iron by the affiftance of heat. ‘The folution, which has the colour of amber, de- 
pofites, by ftanding, a yellow ochry precipitate, and, by evaporation, fafciculated 
yellowith cryftals, If a folution of borax be mixed with a folution of fulphat of - 
iron, a borat of iron is formed, which is very difficultly foluble in water. This 
-falt is decompofed by alkalis, and by all the acids except the carbonic. 

Liquid phofpheric acid diffolves iron in the heat with violence. During the fo- 
lution an inflammable gas is difengaged, which burns, like phofphorus, with a 
blue flame. If the acid be not fully {aturated with irén, the folution fhoots into 

’ eryftals, Which remain unchanged in the air, but which melt in the fire into a 
-garnet coloured glafs. When the acid is fully faturated with iron a white preci- 
pitate is inftantly formed, which is extremely infoluble éven in hoiling water. 
This is the /yderit of Bergman and other chemifts, 
 Oxalat of iron, with an excefs of acid, is eafily foluble in water. According 
to Bergman, roo parts of this falt confift of 0,55 of acid and 0,45 of oxyd of 
iron. If the oxalic acid be faturated with the oxyd of iron, a whitifh infoluble 
precipitate is formed. This acid has the ftrongefl affinity of all the acids for 
‘iron. 

The citric acid diffolves iron readily w ith the evolution of nyeropet gas. The 
faturated folution is of a dark colour. With time it becomes muddy, black, and 
thick. This falt is but little known. | 

The malic acid diffolves iron, according te Scheele, and forins with it a deli- 
quefcent falt. 

The benzoic acid aés weakly on the metal, but more powerfully on the oxyd 
ofiron. ‘The folution affords cryftals, which have a fweetith tafte, and effloreice 
in the air. Benzoat of iron is foluble in alcohol. 

‘Succinic acid affords a flightly coloured folution by digeéftion with iron, and an 
-ochry precipitate, the nature of which has not been inveftigated. 

During the folution of iron in liqtid arfenic acid, hydrogen gas is difengaged. 
Sclieele remarks that this folution often forms into a jelly in open, bur never in 

 ¢lofe veffels, Alkalis precipitate the arfeniat of iron of a greenifh white colour, 
which becomes reddith by expofure to a glow heat. If one part of iron filings be 
 diftilled with four of arfenic acid, a fpontaneous inflammation is produced, by 
which the acid is converted into the oxyd and metal of arfenic. Arfenic acid pre- 
cipitates the acetat of iron of a dark green. The neutral arfenical falts decom- 
pofe all the acid folutions of iron.. Arfeniat of iron is eafily decompofed by cal- 
cining it with charceal. The arfeni¢ acid has very little action on the oxyd of 
iron. 
~ 1 Gold unites eafily with on, and by this union becomes harder and lefs mal- 
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leable. In the proportion of fix parts of gold to one of fleel, the metallic mize 
ture may be beat out into plates without cracking. Iron is only partially feparat- 
ed by combuftion i in a glow heat. ‘It has a ftronger attraction than gold for the 
oxygenated muriatic and nitro-muriatic acids, and othe gold from thefe 
acids in jts metallic ftate. 

Silver combines readily withi iron. A mixture of 14 parts of filver, and 2% of 
iron, is more elaftic than filver, attraéts the magnet, and is not decompofed in 4 
ftrong fire, A fmall portion of iron does not feem to injure the colour or malle- 
ability of the filver.. Iron precipitates filver from all its folutions in acids. But 
this happens in the nitric only, when the acid is not completely faturated, or when 
nitrous gas. is added. Muriat of filver is decomapofed i in the dry way by diftilla- 
tion with 1 iron filings, 

Iron precipitates mercury in its metallig flate from its folution i in ie Diftill- 
ed with oxygenated muriat af mercury the muriat is decompofed, and fluid mer- 
eury produced. .Sp)phat of i iron precipitates mercury from its folution in nitric 
acid in its metallic ftlate, | . 

Lead is precipitated from i its folutions i in acids by iron. ' 

Iron precipitates bifmuth from its acid deletions; and in the dry way takes from 
it the fulphur which it contains. 

Nickel has the ftrongeft affinity of all the metals fond iron, and is fe katated Bion 
it with the greateft difficulty. The admixture of nickel does not injure the mal- 
leability of the iren, but rather feems to increafe it. It renders the iron lefs 
fufible. Nickel is precipitated only in a very imperfe@ manner by iron mae its 
folutions in acids, 

Iron unites in clofe veffels with axicie: This combination eye the Trin 
more brittle, and diminishes its attraction for the saga It is: fepareted from 
the iron with difficulty. : 

m The affinity of iron for carbon is fo great, that in a high temperature it aaa 
the carbon & from carbonic acid. By putting iron, cut inte {mall pieces, inte a cru- 
cible, along with equal parts af carbonat of lime and argil, and keeping them for 
an hour or more in the degree of heat neceffary to weld iron, Clouet obtained a. 
fteel fimilar to caft fleel. Morveau attributes the decompofition of the carbonic 
acid, which took place in this procefs, to the concurrence of the affinity of one. 
partion of the iron for oxygen, and of the other for the carbon. And according- 
ly it happens, in this procefs, that the green oxyd of iron is uniformly, produced. 
The lofs of iron by oxydation, in this experiment, varied from about'a twelfth to 
a tweatieth part. Morveau fuggefts.whether fteel may not be obtained in this 
way containing always the fame quantity of carbon? a condition fo much to be — : 
withed for in the manufacture of this fubftance. : ; | 

n From.the mean refults of feyeral experiments, Vauquelin concludes that the 
carbure of iron confifts, of » 


Carbon, 0,53 . 
Iron, | ae fen, : 0,26 ; ee : ; 
Silex, rane 0,21 : 


The prefence of the filex, howeyer, that able chemift confidered as nie acci~ 
dental, and as varying according to the circumftances in which the rales of 
arn. is formed, Ann, de ben. Tom, XXII. p. 1. 
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CHAPTER XIX. 
CONCERNING COPPER. 


Copper is a duétile metal, of a red brilliant colour, to which 
chemifts have given the name of Venus, on account of the fa- 
cility with which it unites to, and becomes changed by, a great 
number of bodies. It has a difagreeable fmell, which is more 
fenfible when it is rubbed or heated; its tafle is ftyptic and 
naufeous, though lefs perceptible than that of irony it is hard, 
elaftic, and fonorous, very duétile, and capable of being re- 
duced into exceedingly thin leaves, or fine wire ; by immerfion 
in water it lofes between one eighth and one ninth of its” 
weight ; its tenacity is fuch, that a copper wire of the tenth 
of an inch in diameter, can fuftain a weight of 299} pounds 
before it breaks ; its fra€ture appears compofed of {mall grains ; 
it is fufceptible of a regular form ; the Abbé Mongez defcribes 
its cryftals as quadrangular pyramids, fometimes folid, and 
_ fometimes compofed of other fimilar {mall pyramids, dione 
| adhering. | | 

Copper is found in the earth in various ftates; its ores are 
_ very numerous, but may all be referred to the following : | 
© 1. Native copper having the red colour, the malleability, 
and all the other properties of this metal. It is diftinguifhed 
into two kinds, copper of ‘the firft formation, and copper of 
the fecond formation, or of cementation. The copper of the 
firft formation is difperfed in laminz, or fibres, in a gangue 
almoft always quartzofe ; fome of its cryftals, of an oftahedral 
form, and adhering laterally to each other, refemble a kind of 
vegetation ; other {pecimens are in mafles or grains. Copper 
OF cementation is commonly in grains, or fuperficial lamine, 
on ftones or on iron: this laft appears to. have been depofited 
in waters, containing fulphat of copper which has been preci- 
_ pitated by iron, Native copper is found in many parts of Eu- 
Tope ; at St. Bell, in ck at ae in Sweden ; at Newe- 
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fol, in Hungary ; in Siberia, where it appears to be in. very 
great abundance ; and in feveral parts of America *, : 

2. Copper, oxydated and mineralized by: the hashes acid ; 
there are feveral Sapencaiat this native iateiidl of copper. — 
Varieties. : 

A. Red copper; or ach 4 ore of copper. This ore js known 
by its red dufky colour, fimilar to that which is de- 
tached by the hammer from red hot copper.. Monnet 
confiders this ore as native oxyd of copper ; it is ufually 
mixed with native copper and mountaim green); it is rare, 
and fometimes eryftallized in octahedrons, or filky fibres, 
called Slowers of coppers | 
8. Earthy coppers mountain green, Ok green cbryfoclla, This 
ore is a true oxyd of copper, of a more or lefs deep - 
green, not heavy, and unequally diftributed in its. gangue : 
it appears to be combined with the carbonic acid, ac~ : 
cording to the analyfis made by the Abbé Fontana of the 
’ malachite. It is fometimes very Dia) and is diftin- 
guithable into three ftates. 
Aw Simple mountain green, earthy ar impure, called icvwhte 
green chyfocolla. 

Qe Cryftallized mountain green, or /, ilky copper. meals China s 
this ore, which is common in the Hartz, is likewife found i in 
China; it is very pure, and cryftallized in loag filky bundles, 
of confiderable folidity. _ That of Siberia is very beautiful. 

Mountain gteen in ftalagtites, or malachite ; this fubftance i 18 
found frequently i in Siberia, is compofed of beds which repre 
fent nipples of various magnitudes ; ; fome {pecimens are com- 
pofed of needles, converging towards. a common centre; the 
«different layers have not the fame thades of green. The grain 
of malachite is {ufficiently hard to receive a good polifh, and 
is therefore worked into different toys ; but as it is frequently 
porous, and full of unequal cavities, the folid ; pieces of a cer- 
tain fize are reckoned valuable. . ) 

it 2F Mountain bluey or blue chryfocallas It is an 1 oxyd. of copper, 
of a deep blue colour, fometimes. regulary formed “ 
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“rhomboidal prifmatic cryftals of a fine blue; it is then 

called azure of copper. At other times it has the form ‘of 
fmall grains, difpofed in a cavity of different gangues, 

' efipecially quartz ; it ufnally conftitutes fuperficial layers 

in the cavities of the grey and yellow copper ores. All 
' thefe oxyds of copper appear to have been precipitated 
from fulphuric folutions of copper, by the intermedium 
of calcareous ‘earths, through which the waters have 
tranfuded. Sage confirms thefe blue copper ores as com- 
binations of copper with the ammoniac, from which he 
affirms they differ only in their lefs degree of folubility ; 
he likewife thinks that the malachites is produced from 
this blue, which he calls tranf{parent azure ore ; but the 
greater number of mineralogifts have ‘not adopted this — 
Opinion. Morveau thinks that blire oxyd of copper does 
not differ from the green oxyd, but in the circumftance 
of its being lefs oxydated. 
The blue oxyd of copper colours certain ftones, more e- 
{pecially turquoife ftone, in which Reaumur found cop 
‘per, and the lapis armenius, whofe bafe is calcareous 
carbonat, or fulphat of lime. Mr. Kirwan reckons thefé 
’ pblue ftones as a fpeciés of copper ore. The turquoife 
ftone is formed of the bones of animals, coloured by 
copper ; thofe of Perfia are not attacked by the nitric 
acid, according to Reaumur; but thofe of Languedoc 
ate completely foluble in that menftruum. 

4, Gepper mineralized by the muriatic acid, and white to 
clay. Werner fpeaks of this ore in his tranflation of Cron 
ftedt; it has been confounded with talc, and a perfon of the 
name of Dans expofed it to fale in Paris in the year 1784, un- 
der the name of green mica; it confifts of {mall beautifully 


:- green eryftals, or {mall brilliant fcales. Fofter difcovered it 


in the mines of John Georgenftadt; the green cupreous fand 
of Peru, which has been brought by Dombey, and in which 
aivalyfis has fhown the exiftence of a iN muriatic eee is per= 
oe referable to this ore. | 

4. Copper mineralized by fulphur, with fcarcely any iron. 
‘This is called by the very improper name of vitreous copper ore 5 
is of a deep violet grey, greenith brown, or liver colour ; it 
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melts by a very gentle heat,: i is ponderous, fometimes flexible, 
and always yields to the knife; in its fracture it appears bril- 
Jiant like gold; it is one of the richeft ores of copper, as it af- 
fords about ninety pounds of metal per hundred weight. , 

5. Copper mineralized by fulphur, with more iron than the 
foregoing ; azure copper ore ; it does not differ from the pre 
ceding but in the quantity of iron, which fometimes amounts 
to thirty pounds per quintal; it affords no more than fifty or 
fixty pounds of copper per quintal, the reft being aii 
thefe two ores are conveniently aflayed by acids. 

6. Copper mineralized by fulphur, with much iron; bril- 
liant or yellow pyrites. The quantity of fulphur and copper 
varies greatly in this mineral, the iron is always very abun- 
dant. It forms veins in the earth. This ore is fometimes 
mafly, and of a dark colour ;. it often appears fcaly, and, as it 
were, micaceous ; in this form it is found in Denmark, Nor- 
way, Sweden, and St. Marie-aux-Mines, in France. Some~ 
times it.is difleminated in its gangue, like the copper of Alfae 
tia; and is then called /potted ore of copper: this variety is often 
mixed with a {mall quantity of azure. The cupreous pyrites 
' often prefent very brilliant blue, or violet colours at their fur- 
face, which are produced by the decompofition of their prin- 
ciples: they are then called chatoyant ores of copper, or 
peacock’s tail ores ; they commonly contain a large quantity of 
fulphur, a {mall quantity of iron, and are not rich in copper, 
When thefe ores are only {uperficially difleminated in their 

gangues, they are more particularly diftin guifhed by the name 
of copper pyrites ; fuch are the ores of Derbythire, in England ; 
fome of thofe of St. Bell, in Lyons, and many ores of Alfatia, 
fuch as thofe of Caulenbach and Feldens ; they adhere to eve- 
ry kind of gangue, rock i Ai avaxenl fpar, {chiftus, anions 
é&c. ) 
_ 9. Copper united to fubstiaes afte iron, and a fmall 
quantity of filver. This ore, called ar/enical copper ore, or fah« 
lertz, greatly refembles the grey filver ore, being only fome-~ 
what lefs brilliant, and differs merely from that, in containing 
a lefs quantity of filver. Romé de Lifle likewife diftinguithes 
a white copper ore, which contains, according to him, rather 
more filver than the grey, but it is in reality a filver ore. The. 
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fahlertz commonly affords from ies ek to fay pounds per . 
quintal. 

8. Copper eaicdenliend by sisi a ‘kena with iron 
and zink, brown or blendofe copper ore. Monnet found this ore 
only at Catharineberg in Bohemia; it is brown, granulated, 
and very hard, and contains from egahivecn to thirty cane of 

copper per quintal. 

g. Schiftofe copper ore. | This onde of the witreous ore 
ore, vety intimately mixed in-a brown or black {hiftus. It con- 
~ tains from fix.to ten pounds per cart gi 3; chalk muit be added 

in order to fufe it. 

10, Bituminous copper ore.. | This oaitie of: copper | ore 
mixed with a kind of pit coal in Sweden: 

11. Black copper ore, of the colour of pitch. indice de- 
nominates it copper ore in fcorie's it is.a refidue of the decom~ 
pofition of the yellow and grey copper ores, which contain 
neither fulphur nor arfenic, and approaches to the ftate of ma« 
lachite ; it has a black fhining appearance like pitch. 

12. Copper united to fulphur and arfenic, containing anti< 
mony: antimonial copper,ore. Sage mentions this ore in his 
Elements of Mineralogy ; it is’grey and brilliant in its frac- 
ture, like antimony, and contains. from fourteen to sorenty 
pounds of copper in the quintal. 

To aflay an ore of copper, it muft firft be pounded and wath- 
ed, and then roafted for a long time by a ftrong heat, and laft- 
ly, melted with four times its weight of black flux and marine 
falt ; the button, which is often rendered black by a remaining 
portion of fulphur, muft be melted with four parts of lead, 

and cupelled, in order to feparate the filver and gold it may 
contain ; becaufe there are few copper ores which do not con- 

tain a certain quantity of thefe precious metals. The flux of 
 Tillet, which is a mixture of two parts of pounded glafs, with 
-. one of calcined borax, and one eighth of charcoal, fucceeds bet- 
ter for thefe reduCtions than the black flux, becaufe the latter 

_ forms an alkaline feinhass, which diffolves part of the a of 
copper. | 

Bergman pdieifed the ‘care of the asi aie and nitric 
- acids in the aflay of thefe ores by the humid way; when the 
_ copper is diflolved by the acids, it is precipitated by iron. » 


460 | COPPER. 


In the Jarge way, copper ores are pounded, wathed, and ° 
roafted in the open air, with fcarcely any additional fuél, be= 
caufe the fulphur they eontain burns of itfelf, as foon as it is 
well fet on fire. When it is burnt out, the ore is roafted once 
_ of twice more with wood, and is melted in an open fire, into 
the fubftance called a mat of Copper the mat confifts of copper 
which {till contains a portion of fulphur: the fafions it is fub: 
jected to ferves to prefent new farfaces of the metal to the air, 
in order that it may be reafted with great facility. After fix 
or even facceffive roaftings, according to the quantity of cop- 
per the ore may contain, it is at laft fufed into d/ack copper, 
which, though malleable, {till contains a portion of fulphur, 
which is not feparated but by the procefs for the extraction of 
thie perfect metals it contains. The black copper is fufed with 
three times its weight of lead, which is called refre efoing the cop- 
per, and this mixture is ¢aft in moulds into the form of loaves, 
called loaves of eliquation. Thefe are placed on two platés of 
. iron, inclined in fuch a manner as to leave an opening between 
them at the bottom ; the plates compofe the upper part of the 
furnace of eliquation, whofe bottom flopes forward; the fire 
made beneath the plates heats the loaves; the lead melts and 
- flows down among the coals, carrying with it the filver and the 
gold, with which it has a ftronger affinity than the copper. 
After this operation, which is termied e/iguation, the loaves are 
found confiderably diminifhed in-weight, and changed in figure; 
the heat is then raifed, fo that thé copper may be nearly melt- 
ed, in order that all the lead may be perfectly feparated. The 
lead containing the perfect metals is carried to the cuppelling 
furnace ; and the copper is refined by melting in a crucible, 
where it remains a fufficient time to throw up; in the form of | 
feum, all foreign fubftances it may contain; it is examined 
from titne to time, by immerfing iron rods in it, Which become 
coloured with a fmall quantity of copper; and its purity is- 
judged of by the brilliant rednefs of thefé {pecimens. Refined 
copper is caft into plates, or into rofettes; to form a rofette, 
the fcoriz which cover the copper in fufion, are carefully res 
moved, and ‘the furface of the metal is fuffered to congeal. 
When it is no longer fluid, a wet broom js applied; the cold 
caufes it. to fhrink, and a congealed portion of the mietal not - 
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enly detaches itfelf from the fides of the crucible, but from the 
 geft of the, melted metal, from which. it is taken with tongs 3 
_ the greateft part of the copper is, by repeating this operation, 
converted into rofettes ; the portion which remains. at the bot- 
tom is called the ding, 

_ Cupreous pyrites, which contain but a {mall posadias of me- 
tal, are not. worked but for the purpofe of extracting fulphur 
and vitriol. At St. Bell, and in many other places, they are 
- roafted, and expofed to diftillation to feparate the fulphur. 
During the roafting, a portion .of the fulphuric acid rea&ts on 
the metal, diffolves it, and begins to form fulphat of copper. 

The roafted: pyrites are afterwards expofed to the air. When 

the vitriclization is finithed, the pyrites are lixiviated, and, by 
_ evaporation of the filtered liquor, a falt, in blue rhomboidal 
_ eryftals, called cupreous vitriol, blue vitriol, blue copperas, or Cya 
_ prian vitriol, is obtained. We fhall {peak of this falt among 
the combinations of this metal. 

Copper, when heated, becomes coloured on its furface, near- 
ly in the. fame manner as fteel ; the colours are blue, yellow, 
and laftly, violet: it doesnot melt till it is ftrongly ignited ; 
_, when completely fufed it appears covered with a green flame, 
_hoils, and is volatilized, as may be obferved, in the chimneys © 
of founderys*. Flowers of copper are likewife found in the 
melting pots. If this metal be. projected through flame, in 
- {mall filings, it produces a blue and green colour, and from. 
that property itis ufed in fire works. If the melted metal be 
fuffered to cool:flowly, and, after the furface is become con- 
gealed, the fluid portion be poured off, the remaining folid 
part is found to be cryftallized in pyramids; which are more 
regular and large, in proportion as the fufion has been more 
complete, and the cooling more gradual; its pyramids are 
quadrangular, and appear to be formed of a great eae of 
ottahedrons, inferted one in the other. 

Copper heated with accefs of air, burns at its furface, and 
_ is converted into an oxyd of a dark red, in proportion as it 
abforbs the. bafe of vital air : this oxyd may be eafily obtained 
_ by-heating:a ball: of copper to rednefs, which caufes the oxyd 
to fcale off. The fame effect takes place when red hot copper 
is quenched in cold-water; the fudden contraction of the parts 
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of the metal, facilitating the feparation of the portion of oxyd 
which covers the furface: this oxyd falls to the bottom of the 
water, and is. called Seales of copper. As it is not perfe&ly oxy- 
dated, it may be burned afrefh in the muffel of the cupelling 
furnace ; after which laft procefs it is found to be of a deep 
brown colour ; but by a violent heat it melts into a mafs of a 
blackifh or deep reddifh’ brown colour. The oxyd of copper 
may be decompofed, and deprived of the oxygen, which takes 
its metallic properties :by oils, refins, &c. The fcorie are 
partly reducible ‘without addition, for the founders, who buy — 
them of the copperfmiths,-take no other trouble with them 
than that of throwing them into large crucibles'on the melted 
copper, with which they incorporate by fufion; the fame me- 
thod is ufed to melt the filings. The oxyd of copper appears 
. to poflefs fome faline properties, but its nature has not yet beer: 
afcertained. | | raha wena hed 
The air attacks copper ait Riatseengeis or lefs Gsclliaas casi 
ingly as the fluid is more or lefs.loaded with moifture, and. 
converts it into a ruff, or green oxyd, which appears. to have. 
fome faline qualities, viz. tafte and folubility in water. From 
this circumftance the ancient chemifts admitted the exiftence of \ 
a falt of copper. It is remarkable, that this ruft never attacks 
copper, except at the furface, and feems even to contribute to 
the prefervation of the internal parts and maffes of this me- 
tal, as may be feen in antique medals and ftatues, which are 
preferved very well beneath a covering of ruft. The antiqua- 
rians call this cruft. patina, and fet a high value on it, becaufe 
it fhows the antiquity of the pieces, which are covered with it. 
Many artifis, and in particular the Italians, know how to imi- 
tate this coating, and to counterfeit the antique bronzes... 
_ The oxydation of copper by humid air, appears to be pro-_ 
duced by water in the ftate of extreme divifion; this fluid 
however does not appear to. attack copper, nor decompofe it — 
hike iron, at a high temperatu re. ‘This metal feems to be more 
oxydifiable by cold water; it being a well known. faét, that. 
more danger attends the fuffering of fluids to cool in copper 
veflels, than in making them boil; becaufe, as long as’ the. fluid. 
is boiling, and the veffel hot, the aqueous vapour does not ade 
here to its furface ; but when. the veflel is cold, the ‘drops of 
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water which adhere to its fides feem to reduce it into green 
oxyd. Iti is to the-air and the carbonic acid diftributed therein 
we muft attribute this oxydation ; for by diftilling this ruft of 
copper in the pneumato-chemical apparatus, I have obtained 
carbonic acid. . 
Copper does not unite with erty: matters ; its cee faci 
_ Hitates their fufion, and forms with diese ani of a deep 
brown. | : 
Barytes, ingpnetit; and cites have no seein action on cpp- 
per, and the aéction of thefe fubftances on the dia of ites 
- metal is not known. 
 Cauttic fixed alkalis agg in the cold with copper dies 
| affume, at the end of a certain time, a light ‘blue colour, the 
_ copper becoming covered with a powder of the fame colour; _ 


thefe folutions are better effected in the cold than by the affift. 


ance of heat, according to Monnet. It is neverthelefs effential 
_ to be obferved, that this chemift made ufe of carbonat ‘of pot- 
ath inftead of pure fixed alkali, which laft appears to:have a 
_ much ftronger action’ on copper. But neither the one nor the 
_ other of thefe falts does any. thing more than favour and acce- 
_ lerate the precipitation of atmofpheric oxygen upon the cop- 
per, for this oxydation of the..metal does not take aes with- 
- out the contaé& of air. ) . 
This faét is more efpecially onteables in ae 400 of am- 
moniac, which diffolves copper with confiderable rapidity: 
This falt, digefted upon copper filings with the conta of air, 
produces, at the end of a few hours, a deep and moft beautiful 
blue; the quantity of copper taken up is very inconfiderable. 
I have obferved the phenomena of this folution for the {pace — 
of a year. Ina {mall bottle cauftic ammoniac was poured on 
filings of copper, the bottle was frequently opened; at the end 
of feveral months the furface of the metal was covered with a 
_ blue oxyd ; the fides of the bottle were cavered with an oxyd 
of a pale blue, and the lower part of the bottle which contain- 
ed the copper, exhibited on the furface of the glafs a brown 
oxyd, whofe upper part was yellowifh: this liquor lofes its 
colour almoft entirely when kept clofe, but it re-appears again 
_ when the bottle is opened. » 'This phenomenon does not appeat 
ana very evident. manner, eae at firft, and when the folie 
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- thon: is. Eine from. the copper; if the: folution be old, and 
the, copper {till remains in it, its colour is of a beautiful. blue, 
though in clofed veffels; but on expofure to air it becomes 
‘deeper. We manifeftly fee the influence of mepefettinte OXY 
gen in thefe phenomena. 

By flowly evaporating the Pac chee of copper es ammoniac 
in the fire, the. greateft part of this falt is diffipated, a portion | 
remains fixed with the oxyd of the metal, and is depofited in the — 
form of. foft cryftals, as Monnet has obferved.. Sage affirms, 
that very: beautiful, cryftals may be obtained by a flow evapo-— 
ration, and has compared them to the natural azure of copper. 
“Ehe latter fubftance does not, however, afford: ammoniac when 
heated; is, infoluble in water, and does not efflorefce in the air 
like. that prepared by: art, Baumé affirms, that this compound 
affords very; brilliant cryftals, of a beautiful blue. The folu- 
tion. expofed: to the air dries. quickly, and: leaves a.grafs. green 

-f{ubftance,. which is. merely a green oxyd: of copper. Sage 
thinks that malachite is. thus produced. But this oxyd: does 
not afford: carbonic acid, as the earthy ore of copperdoes. If 
an.acid. be poured: into. the folution of copper by liquid ammo- 
‘miac, no precipitate. is formed, bunt the. blue colour difappears 
‘totally, and: becomes: converted into a very pale: green. This. 
phenomenon, which has been obferved. by Pott. and- Monnet, | 
fhows that the quantity. of oxyd: of copper in ammoniac is: very 

- mall, and: that. it is re-diffolved by the acid, or by the ammo- 
es “niacal falt, formed: by the. addition, of the acid. The blue co- 

. Tonn may, however, be-made.to appear again, by: the addition of 

ammoniac to. the mixture. The; oxyd of copper formed: by 
fire, and: every: othen oxyd of: this. metal, diffolves. immediately 
im pure ammoniac, which by, this means, may be made: to take 
_ Bp.a good quantity.of the metal.; a moft-beautiful colour being 
at the: fame time produced. _ From. this property the ammoniac 
bas, been propofed: as a. teft to difcover the fmalleft portion.of 
‘copper i in, all matters in which. i its exiftence. may: ‘be fufpe&ed: 
The oxyd of amamoniacal copper; or ammoniac united to:the 
- oxyd. of this metal; i is decompofed: into its two component prin= 
ciples, by: expofure to.a ftrong heat; the oxygen. quits the cops 
per to-unite with, the hydrogen of the ammoniac, with which 
iti forms ‘water, the copper pafles again to the metallic fates 
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- and the azot, the other principle of ammonide, is difengaged in 


the gazeous form. This is one of the experiments which con- 


- du&ted Berthollet to the difcovery of the compofition of am- 


moniac. A {mall quantity of nitric acid alfo appears to be 
formed by the union of the azot of the ammoniac with @ pore 
tion of the oxygen of the copper. 

The fulphuric acid does not aG& on copper but when concen- 
trated and boiling ; much fulphureous acid gas is difengaged 
during the folution. A brown matter, of the confiftence of a 
thick fluid, containing oxyd of copper, and a portion of the 
oxyd combined with the fulphuric acid, are found at the bot- 


_ tom; from which,'by the addition of water and filtration, a 


blue folution is obtained: if this be evaporated to a certain 
point, and fu fered. to cool, rhomboidal long cryftals are afford- 
ed, of a beautiful blue colour, called fulphat of copper: if the 
folution, inftead of being evaporated, be left expofed a long 
time to the air, it affords cryftals; but a green oxyd is preci- 
pitated. All the oxyds of copper when formed or dried in the 
air, are of this colour. 

_ Sulphat of copper has a very Rica ftyptic ae, sonal, 
ing even to. cautticity ; when expofed to heat it very foon 
melts, lofes its water of cryftallization, and becomes of a 
blueifh white ; a ftrong heat is required to feparate the ful- 


-phuric acid, which adheres much more ftrongly to the oxyd of 


copper than to that of iron, though the iron indeed decompofes 


the folutions of copper by a different attraction, that of the 


iron for oxygen. Sulphat of copper is decompofed by magne- 
fia and by lime; the precipitate formed by either of thefe fub- 


| ftances is of a blueith white, but becomes green if dried by ex- 


pofure to air. Hence fome chemifts affirm, that the precipie 
tates of fulphat of copper are green: the fame is true of the 


precipitates obtained by fixed alkalis in the different ftates, 
being firft blueith, and affuming a green | colour as they dry 5 


mountain green may perhaps be formed in this manner. We 


moft obferve, that when {ulphat of copper is precipitated by 
the folution of carbonat of potath, no effervefcence is- excited, 


_ which is'a proof that the carbonic acid unites readily with the 
_ oxyd of copper. Ail metallic folutions do not exhibit this 


phenomenon: Ammoniac precipitates the folution of {fulphat 
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of copper in the fame manner; ‘ef a blueifh white colour ; but 
the mixture very foon affumes a deep blue colour, becaufe the 
ammoniac diflolves the precipitate. A very fmall quantity of 


this falt is fu ficient to re-diffolve all the: itt of the rps 


feparated from the fulphuric acid. 


The nitric acid diflolves copper with great sway in this 


cold; a large: quantity of very red nitrous’ gas being at the 
fame time difengaged. \ This is the method ufed by Dr. Prieft- 
ley to obtain a very {trong nitrous gas. . A. portion of the me- 
tal reduced to the ftate of oxyd is precipitated in the form of 
a brown powder, and is feparated by the filter. The filtrated 
folution is of a much deeper blue than the fulphuric folution, 
which fhows that the copper is’ more -perfeétly oxydated ; by 
previous and careful evaporation, cryftals may 1 : obtained in 
cooling. Macquer is. one of the firft chemifts who obferved 
this property, in his Memoir on the folubility of falts in fpirit 
of wine. If its cryftals be formed very flowly, they have the 
figure of long parallelograms ; if more quickly depofited, they 
are hexahedral prif{ms, with an obtufe point, irregularly difpof- 
ed, and refembling bundles of divergent needles. Laftly, If 
this folution be too much evaporated, it affords only a magma, 
of an irregular forms; which. doubtlefs occafioned certain che- 


mifts to affert, that the folution was not fufceptible of cryftalli- 


zation. Nitrat of copper is of a very bright blue, and»is fo 
| _cauttic, that it may be employed in corroding the excrefcences 
‘ “which arife onthe fkin’;-1t melts, according to Sage, at'the 
“temperature of ‘twenty degrees of the thermometer of Reau- 
mur, and detonates on burning coals, though this phenomenon 
is {carcely fenfible, on account of the Jarge quantity of water 


it contains.. When melted in‘a crucible it emits large quanti-_ é 


ties of nitrous vapour, which may be collected by diftillation ; — 
‘when dried, its colour is green; an.increafe of the heat con-_ 


verts it to a brown, in which flate it isa pure oxyd of copper. 
I have diftilled this falt with the pneumato-chemical apparatus, 
and obtained much nitrous gas, a {mall quantity of carbonic acid, 
and a fmall quantity of vital air; it was converted into a brown 
‘oxyd by this operation. Nitrat of copper attracts the moif- 
ture of the air, but it may be preferved a long time in clofe 
weflels, In’a dry and hot air it becomes covered with a green 


A 
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efflorefcence. It is very foluble in water, and rather more fo 
in hot than in cold water. The folution expofed to the air in 
thallow veffels, or quickly evaporated in hot and dry weather, 


leaves an oxyd of the fame green colour as the cryftals of the 


falt have in fimilar circumftances. It is precipitated by lime, 
and is then of a pale blue colour; by fixed alkalis of a pale 
blueifh white; by ammoniac in flocks of thé fame colour, which 


_ are very quickly re-diflolved, and produce a brilliant deep blue 


colour in the liquor; by alkaline fulphures of a reddith brown 
colour, without an hepatic {mell; and by. tin@ure of nut-galls, 
ef an olive green. The fulphuric acid likewife diffolves nitrat — 
of copper, and blue cryftals of fulphat of copper are obtained, 
if the acid be ufed in a very concentrated ftate. Stahl obferv- 
ed this decompofition: Monnet’ has firice confirmed it, and I 
have feveral times had occafion'to make the fame obfervation. 
[ron has a ftronger affinity with moft acids than copper. When 
a plate of iron is plunged in a folution of copper by acids, and 
in particular by the nitric acid, the copper is precipitated in 
the metallic form, and covers the furface of the iron; this pre- 
cipitation depends on the ftronger affinity of the iron than of 
the copper to oxygen. The fulphat of copper exhibits the 
fame phenomenon, and this procefs has been ufed by impoftors 
to make the credulous it they were able to convert iron 
into copper. : ve 
_ The -muriatic sill does not diflolve copper, unlefs it be coll ch 
sfeonieted and boiling. Only a fmall quantity of hydrogen 
gas is difengaged during this folution. The muriatic acid af. 
fumes a very deep and almoft brown colour; the combination 
forms a magma very foluble in water ; if it be lixiviated, the 
water becomes of a beautiful green colour, which diftinguihhes 
this folution from the two foregoing ;. when flowly and eauti- 


_ eufly evaporated, and fuffered to cool, it depofits prifmatic eryfs 
_ tals of a regular form; on the contrary, if the evaporation has. 


been too rapid, and the cooling too fudden, it prefents she 
very {mall (harp needles. 
The muriat of copper is of a very Soheagile grafs green ¢o- 


Jour, its tafte is canfticy and very aftringent, and it melts by a 


gentle heat, congealing, again into.a mafs when fuffered to cool. 
Monnet affirms, that the muriatic acid adheres very firongly 
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to it, and that it cannot be volatilized without the affiftance of 
aconfiderable heat. It ftrongly attra&s the moifture of the 
air, and is decompofable by the fame intermediums as the pre- 
ceding falts of copper. I have obferved, that ammoniac does 
not diffolve the oxyd of copper feparated from the muriatic 

acid, fo well as that which is feparated from the fulphat and 
nitrat of copper. Its blue colour is not fo lively, and a por- 
tion of this oxyd not completely foluble, remains which ap- 
pears to be in a higher degree of oxydation in this folution than 
in the others. The fulphuric and nitric acids do not decom- 


pofe the muriat of copper.’ The nitric folutions of mercury — 


and filver decompofe it by double affinity, a white precipitate 
being formed by the tranfpofition of the muriatic acid to the 


oxyd of mercury or of the filver, and by the union of the . 


oxyd of copper to the nitric acid. I have, however, obferved, 


that the liquor does not aflume a blue colour, which the folu- . 


tion of copper by the nitric acid ought to have; and that in 
general the oxyd of copper formed by the muriatic acid does 


not take this colour but with difficulty, as we have already ob- . 


ferved with refpe@ to ammoniac. It feems to me, in general, 
that the oxyds of copper pafs very eafily from blue to green, 
but difficultly from green to blue. The muriatic acid diffolves 
the oxyd of copper with much more facility than copper itfelf. 
This fad has been well obferved by Brandt. The folution is 
of a fine green, and cryftallizes as eafily as the former, which 
"proves, that, in the faline doMBINaGb he of metals, the latter 
are always i in the flate of oxyds, as we have already obferved», 
Nitre detonates difficultly by ‘the addition of copper; the 
falt mut be melted, and the copper very hot, in order that 
the deflagration may take place, otherwife it is very feeble, 
This operation is made by throwing filings of copper on nitre 
in fufion i in a'large crucible, in order that the contact may be 


fufficiently large. When the metal is ftrongly heated, a flight — 


motion, accompanied with fmall flathes, is obferved : nn refi- 


due is an oxyd of a brownilh grey, mixed with potafh. This 
_ being wathed, the water feizes the alkali, which retains afmall 


quantity of copper, and the oxyd of the metal remains pure. 
It flows without addition into a glafs of a deep opake brown, 


. ufed in colouring enamels; the alkali is thought to be render- . 
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ed cauftic, but no experiments on this fubject | have yet been 
made with f{ufficient accuracy. } 

Copper decompofes muriat of ammoniac very readily. Buc- 
quet, who examined this decompofition with great care, ob- 
tained by the pneumato-chemical apparatus over mercury, 
from two drachms of copper filings, and one drachm of am- 
moniacal muriat, fifty-eight inches of elaftic Auid, of which 
twenty-fix inches confifted of very pure ammoniac gas, twenty- 
fix of detonating inflammable gas, and fix of mephitical gas, 
which extinguifhed candles without being abforbed with water, 
and without precipitating lime water. The azotic gas is a pro- 
duét of the decompofition of a portion of liquid ammoniac. A 


{mall quantity of liquid ammoniac is difengaged, which fwims . 


over the mercury. The refidue was a mafs of a blackish green, 
of which half was diflolved by the water, and communicated to it 
a green colour, which is a diftin&tive charaéter of the muriat of 
copper; the other half exhibited a kind of brown oxyd of copper, 
formed by the water of the ammoniacal muriat. When this de- 
compofition was repeated in the dofe of four ounces of copper 
with two ounces of ammoniacal muriat, in the common appara- 
tus, Bucquet obtained two drachms eighteen grains of blue liquid 
ammoniac, which effervefced a little with acids, and contained . 
about one cubic inch of carbonic acid in the drachm. © This ~ 
chemift was at a lois to determine whence the latter gas was 


produced, but I think it may arife from fome imputities in the 


fal-ammoniac ; for having repeated this experiment, with am- 
moniacal muriat purified by {fublimation, I obtained a very 
cauftic ammoniac, which did not at all effervefce with acids. 
The oxyd of copper likewife decompofes ammoniacal muriat, 
and affords a portion of carbonic acid, together with the am~ 


“moniac it difengages, which renders the latter effervefcent. 


This alkali is always blue, becaufe it carries up with it a {mall 


portion of the oxyd of copper, to which its colour is owing. 


Acids do not however precipitate this metal. Two medicines’ 
are prepared in pharmacy with ammoniacal muriat and copper, 
of which the firft has received the name of cupreous. ammoniacal 
flowers, or ens veneris, and is nothing more than ammoniacal 


‘muriat coloured: by a {mall portion of oxyd of copper. A 


mixture ef cight ounces of this falt with one drachm of the 
oxyd of copper, is fublimed in two earthen veflels, the one 
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placed onthe other: all the amimoniacal muriat is volatilized . 
without being decompofed, and carries up a {mall quantity of 
exyd of copper, which gives it a blueifh colour. The fecond, 
which is called agua celeflis, is prepared by fuffering a pound of 
lime-water and an ounce of ammoniacal muriat to remain ‘in @ 
copper veflel for ten of twelve hours ; the lime difengages the — 
ammoniac,, which diflolves’ a frnall quantity of copper of the 
bafon; and produces the blue colour. ©The cele/fial water’ may 
be made in a glafs or earthen veflel, if a fmall quantity of fil- 
ings, or oxyd of copper, be added’ to: the aati poi am-_ 
moniacal muriat. 

Copper appears to echt fulphat of alumine; for if a 
folution of this falt be boiled in a copper veffel, a’ fmall’ quans 
tity of alumine is depofited; and when the alumine is pre- 
cipitated. by ammoniac, its earth affumes a flight blue colour, 
denoting the prefence of copper. This effet may likewife be 
attributed to the {mall excefs of acid which folphat: of nine 
always contains ©. 8 . 

Flydrogen gas does not aét on gopper, but reduces its peat; 
by depriving them of the oxygen, with which this i ae has a 
{tronger affinity than copper. 

This metal unites very readily with fulphur; the’ coneibhens 
tion may be made in the. humid way, that is to fay, by mixing 
flowers of fulphur and copper filings together, with a fmall 
quantity of water; but it fucceeds much better in the dry way. 
A mixture of equal parts of fulphur in powder and copper 

filings, are put into a crucible, which is heated by degrees till 
it becomes red hot ;:the refult is a mafs of a blackith Hrey;> || 
a fort of mat of copper,’ which is brittle and more fufible than 
the copper itfelf. This compound is prepared for dying and ~ 
painting on calicoes, by placing ftrata of plates of copper and — 
fulphur in powder in a crucible, and heating it gradually, as 
we have obferved. The kind of mat which is produced, iat 
pulverized, and called es veneris. Alkaline fulphures, and ful- 
phurated hydrogen gas, have a ftrong ation on copper: the 
former diffolves the metal by the dry, as wellas by the humid: 
“way ; ; the fecond ftrongly colours the furface, but its otteet pies 
not yet been well examined into ¢ ¥ ‘ a2 
Copper forms alloys with many 5 dried Fr with attest it ts, 
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~comes white and brittle, and forms white tombac.; it unites 
with bifmuth, and, according to Gellert, forms. an i of a 
reddilh white, with. cubic facets *. 

It unites very readily with antimony, and affords a cupreaies 
regulus, which is diftinguithed by.a beautiful violet colour ; it 
likewife decompofes.fulphure of antimony, and unites with the 
fupbur' which it takes from the antimony.. 2 

It combines very readily with zink. This combination may 

ne made in two ways. Firft by fufion; a metal is produced © 
whofe colour refembles that of gold, and which is much lefs 
{fufceptible of ruft than copper, though lefs du@tile than that 
metal: the nearer its colour approaches to that of gold, the 
more brittle it is; and it varies greatly . cording to the pro- 
portion of, the mixture, and the precautions ufed in melting it; 
~ jts varieties are, Similor, Pinchbeck, Di eirpetire tals and Man- 
heim gold.. Secondly,. by cementing plates of copper with, na- 
tive oxyd of zink, or lapis,calaminaris reduced to powder, and 
mixed with charcoal; in a red heat, the copper unites, with 
the zink,. and forms dra/s : this is lefs fufceptible of ruft than 
copper, and is likewife more fufible, and lefs malleable. But 
a ftrong heat, continued for a fhort time, deprives it of the 
zink with which it was united, and converts it into copper 
again f.... 

Copper. unites difficultly with mercury ; though a fort a 
amalgam may be produced, by triturating copper in very thin 
leaves with mercury. A plate of this metal plunged in a fon 
dation of mercury by an acid, becomes coated over with a 
beautiful colour of filver, owing to the mercury which. has 
_ been’ reduced and precipitated by the copper, and which has a 
Beater affinity with oxygen than mercury has §. 

Copper and lead unite very eafily by fufion, as. the forma- 
- tion, of the leaves of eliquation prove *. hy 

Copper is combined with tin in two ways, thes by apply- 
iaiiecilied ‘tin on copper, or. melting both metals together. 
‘The firft operation is ufed in the tinning of copper, the fecond 
forms bronze. To tin copper veffels, they are firft feraped, i 
-otder to render. their furface clean and brilliant; after ori 
_they are rubbed with ammoniacal muriat, to clean them more 
ppateiyes They are then he heated, and dasinhea, with powder- 
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éd refin; this fubftance covering the furface of the coppery 
prevents its oxydation. Laftly, the melted tin is pouréd on, 
and fpread about. It is with juftice complained, that the tin- 
hing of copper veffels is not fufficient to defend them from the 
ation of air, moifture, and faline fubftances, becaufe thefe vef-- 
fels are frequently obferved to be covered. with verdigrife. it 
might be poflible to remedy this. inconvenience by a thick co- 
vering of tin, if there were not reafon to fear, that a degtee of 
heat fuperior to that of boiling water, to which thefe veflels 
are often expofed, would melt the tin, and leave the furface of 
the copper uncovered. To prevent this laft accident, the tin 
may be alloyed with bis filvet, or platina, to diminith its fufi- 
bility, and render it capable of being applied in thicker ftrata 
on the copper. Alloys of this kind ate already ufed in feveral 
manufactures. The very {mall quantity of tin requifed to 
cover the furface of copper, 15 furprifing. Bayen and Gharlard 
having determined, that a veflel of nine inches in diameter, 
and three inches three lines indepth, did not gain more than 
twehty-oneé grains by tinning. ‘This fmall quantity is never- 
thelefs fufficient to prevent the dangers which might arife ftom 
the ufe of copper veflels, provided care be taken that fubftan- 
cés capable of diflolving the tin be not fuffered to femain too 
long a time in the veffels ; and more efpecially that the tit be 
frequently renewed; as the fri@ion, heat, and ation of {poons,’ 
with Which the included fubftances are ftirted, deftroy it very 
quickly. There is likewife another caufe of apprehenfion re- 
ipecting the tin ufed by braziers in tinning, &e. It is often 
alloyed with one fourth of its weight of lead; atid in this cafe 
the bad effets of the latter metal are much to be feared, as it 
is known to be very foluble in acids and fat {ubftances. Itis — 
therefore neéceflary that government fhould take fufficient care 
that the braziers be not decéived in the tin they purchafé, and 
that they may not employ any but the Mallacca or Banca tin, 4 
in the ftaté it is received in from the Indies, without si, | 
been alloyed or re-melted by the pewterers. 

La Folie, citizén of Rouen, well known by his chéinical la- 
bouts refpe@ing the arts, and the ufeful difeoveries with which 
he has enriched the art of dying, of pottery, and a great num- — 
ber of ar at Rouen, i a in order to avoid the 
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inconvenience and danger of tinning copper, that faucepans of 
forged iron, covered with zink, might be ufed, which, as we 
have already feen, is not productive of any dangerous effects. 
_ Many perfons have already ufed thefe veflels,. and have been 
fenfible of their advantages. It is much to be defired that the 
ufe of thefe veffels may become more general. 
When tin is melted with copper, a metal {pecifically heavier 
than the two metals employed is obtained. This alloy is whit- 
er, more brittle, and more fonorous, in proportion as the 
_ quantity of tin is greater. When it is very white, it is called 
beil-metal; when it contains a large proportion of copper, it is 
yellow, and is called bronze. This laft is ufed in cafting fta- 
tues, and forming pieces of artillery, which require to be fuf- 
ficiently folid not to burft, and not fo du@tile as to have their 
form deftroyed by the ftroke of bullets. 
. Copper and iron are capable of uniting either by fufion, or 

in the way of foldering ; yet this combination does not eafily 
fucceed.. When a mixture of the two metals is melted in a 
crucible, the iron is found in pieces in the copper, without be- 


ing perfectly united. Copper decompofes, according to Mon- 


net, the mother water of fulphat of iron, though 4 iron has a 
ftronger affinity with acids than copper. 

The ufes of copper are numerous, and well Ysinbin: The 
alloy of copper and zink is moft conimonly ufed on account of 
its great ductility and its beauty. As copper is a very violent 
poifon, it ought never to be adminiftered in medicine. The 


propereft remedies in cafe of poifoning by copper reduced into 


. oxyd or verdegrife, are emetics, abundance of water, alkaline 
sduiphores; sein &e. 
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COPPER. 
a ‘a is faid t to require a eat adhal to 1450 acd ee eee for its 
fyfion, 

b Fluoric acid diffolves copper, and ftill more readily its oxyd. The blue Sin. 
tinous folution which it forms affords cryftals of a blue pats and eupicol fhape. 
‘The affinity of this acid for copper is not known. 

Boracic acid has little action dire&tly on copper in the moift way ; but fa fo- 
Jation of borax be added to a folution' of fulphat of copper, a pale green coloured 
falt is precipitated, ‘which is difficultly foluble in -water, but which, ieethe ‘fire, 
melts into a greenith glafs, The affinity of this acid is alfo undetermined. 

Phofphoric acid diffolves only a {mall portion of FOupC!, but it acts ore ‘power- 
fully on the oxyd, The folution affords, by evaporation, a green ‘tranfparent’ gum- 
like mafs, which melts into a ‘dark opake. a in the fire. The wings of this 
‘acid for copper is ftill very, undetermined. 

The tartarit of copper is decompofed in the fire. “Tattats acid edo a 
flow precipitation of copper from its folution in. _fulphuric, ahem mie muriatic 
acids. ‘ BUONO? 
"The citrat and malat of copper are but little known. : 

~ Benzoic acid ‘diffolves the oxyd of copper, and. the folution eho into pil 
green coloured {mall ‘pointed cryftals, which are difficultly foluble i in water, and 
efflorefce a little in the air. This falt is decompofed in the fire. 

Succinic acid forms a fale with bing § Hi, which reba in the form of fall green- 
‘th cryftals. 

Water, eer ie with se hei acid, diffolves the aed e copper but care 
_ bonat of copper is moft eafily obtained in the way of double affinity, by adding a 
folution of carbonat of patafh to an acid folution of copper, The falt formed is of, 
a lively green colour, is infoluble in water, and weighs 94 per cent. more than the 
copper from which it wag obtained. 

Pruffiat of potafh precipitates copper of a yellowifh green colour from its folution | 
in nitric acid; but the precipitate becomes afterwards of a brown red, ‘and, by | 
drying, of an almoft black colour. ’ 
'» The gallic acid precipitates copper from the fulphuric acid, of a yellow co- — 
Tour. | 

© If finely pulverized chalk be added to a folution of fulphat of copper, the 
_ falphat of lime falls along with the carbonat of copper, and forms with the pale 
green coloured paint commonly called mountain green, Pelletier directs this fub- 
ftance to be prepared in the following manner. Pulverized chalk, or carbonat of 
hime, is to be added to a folution of copper in diluted nitric acid, During the ad- 
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dition, the mixture is to be weil ftirred. The green precipitate which is formed 
is to be wafhed and triturated on a {mooth ftone, or in a large mortar. During 
trituration, from 7 to ro parts of unflaked lime are ftill to be added to the preci- 
pitate. If the mixture be too dry, fome water mutt be added, to give it the pro- 
per degree of confiftence for trituration. Aun. de Chem. Tom. XII. p. 67. 

@ Copper unites eafily with phofphorus, and is rendered more fufible by this 
union. The phofphure burns in a ftrong fire, but remains in combination with 
the copper in the ftate of an acid. 

€ Copper has a nearer affinity for acids than gear It takes fulphur Be 
- bifmuth in the dry way. 
_ £ To feparate copper from the aint in brafs, Vauquelin recommends the fol« 
lowing procefs. Cauftic potafh is to be added to a folution of brafs in nitric acid; 
till there be an evident excefs of the alkali. The mixture is to be immediately 
agitated, and the external air carefully excluded. After fome minutes, the mix- 
ture is to be poured on the filter. The zink which is now diffolved in the potafh — 
paffes through the filter, and the oxyd of copper remains above it.. This preci- 
| Pitate is to be wafhed till the water coming from it has no longer any tafte, It 
is then to be dried with a gentle heat, and weighed. The quantity of copper is 
to be eftimated at 35 per cent. lefs than the weight of the mafs obtained; for 100 
parts of the oxyd of copper contain 35 of oxygen, The external air ‘is to be ex-’ 
_ cluded from the mixture, in order to prevent the potafh from abforbing carbonic 
acid, which would occafion a precipitation of a portion of the oxyd of zink, An 
inconceivably fmall quantity of copper remains after this procefs ia the potath, 
‘diffolved, not as might be imagined by the potafh, but by a {mall mer of am- 
moniac, which is formed during the folution of zink in the nitric acid. 
Vauquelin propofes alfo to effect this feparation in a manner {till more fimple 
by diffolving a determined quantity of brafs in concentrated fulphuric acid, and 
_ by fufpending in the folution a plate of zink. The copper will be immediately 
precipitated in its metallic tate. When the precipitation has ceafed, the liquor is 
to be decanted off, and the copper wathed, dried, and weighed. : 
- Ann. de Chem, Tom. XXXVIIL p. 40. See alfo a Memoir on the fame fubject, 
by Deze, Fourn. de Phyf.  Pluviofe, Ann. VIL. p.173. ° Sfourn. de Pint: Tom, I. 
Nivofe. Ann. I. p. 60. 
§ If copper filings and cinnabar diftilled together, the cinnabar will be de- 
f compofed, mercury pafs over into the receiver, and the copper remain in combi-. 
nation with the fulphur in the retort. 
-h This compofition is not permanent in the ‘fire; for the lead nial and a- 
bandons the copper. ‘The refpective affinities of lead and ied bad for acids have 
not yet been accurately determined. 
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CHAPTER XX. — 


CONCERNING SILVER. 


Srzver, called Luna or Diana by the alchemitts, is a perfec 
metal of a white colour, and of the moft lively brilliancy ; it 


has neither tafte nor fmell ; its fpecific gravity is fuch, that it 
lofes about the eleventh part of its weight by immerfion in 
water, and a cubic foot of this metal weighs 720 pounds *. Sil- 
ver 1s fo ductile, that it may be beat into exceedingly thin 
Jeaves, and drawn into wire much finer than a hair*. A grain 
of filver may be extended fo as to form a veflel capable of con- 
taining an ounce of water. Its tenacity is fo confiderable, that 


a filver wire of the tenth of an inch in diameter, may fuftain | 


a weight of 270 pounds without breaking, Its hardnefs and 
elafticity are.not equal to thofe of copper... It is the moft fo- 


norous of metals after thofe we have mentioned. It hardens . 


under the hammer, but very readily lofes that hardnefs by 
heating. . Tillet and Mongez have cryftallized this metal, and 
obtained quadrangular pyramids, fometimes infulated like thofe 
which are found on the edges of the crucibles in which this 
metal has been melted, or 5 eee and iene Placed one on 
_ the other. 


. Silver is found in many various ftates in nature ; ; the Nisine. 


ol ores of this metal may be reduced to the following : 

1. Native or virgin filver ; it is known by its brilliancy and 
ductility, and is found in a great variety of forms; it is often 
in irregular mafles, more or lefs confiderable in magnitude. 


Sometimes it has the form of capillary threads twifted round, 
and in this ftate feems to have been produced by the decompo- — 


fition of a red filver ore, as Henckel and Romé de Lifle. have 
' obferved. It is likewife found in plates, and in forms which 


spots 

* A grain of leaf filver meafures fomewhat. more than 51 fquare inches, and 
the filver wire, ufed by aftronomers, about the ns of an inch in diameter. This 
is about half the diameter of a fine human hair. T. : ros 
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_refemble the webs of fpiders, and which the Spaniards for that - 
reafon call arane; in vegetation, or branches formed by ofta- 
hedrons, inferted one in the other. Some of thefe fpecimens 
exhibit the mark of a leaf of fern, others are cubes and fingle 
octahedrons, whofe angles are truncated; the latter are rare. 
Native filver is often difperfed in a quartzofe gangue, and is 
fometimes met with in fat earths; it is found in Peru, in 
Mexico, and Kongfberg in Norway, at Johan Georgenftadt, and 
at Ehrenfriedenfdorf in Saxony, at St. Marie, at Allemont in 
_ Dauphiny, &c. This metal is not naturally found in the ftate 
of oxyd. wei Ts 
2. Native filver united to gold, copper, iron, arfenic, anti- 
_ mony, or to gold and copper together, or to arfenic and iron 
' together. Thefe varieties of native filver alloyed are found at 
Freyberg in Saxony, and in the mines of Guadalcanal in Spain ; 
but it mult be obferved that the foreign fubftances compofe but 
a {mall proportion. 

- 3. The vitreous filver ore is compofed, according to moft mi- 
neralogifts, of filver and fulphur ; it is of a blackith grey co- 
lour, refembling lead; fome f{pecimens are brown, greenith, 
~ yellowith, &c.; and it may be cut with the knife. It is often 
amorphous, fometimes cryftallized in o€tahedrons, in cubes or 
cubo-oftahedrons, that is to fay, into cubes, whofe angles are 
‘truncated. Thefe laft form the tranfition from the o@ahedron » 
to the cube. Monnet diftinguifhes a variety, which, inftead of 
yielding to the knife like the others, became reduced into pow- 
der. This ore affords from fixty-two to eighty-four pounds of 
 filver per quintal. It is very eafily melted. If it be expofed 
to a heat not fufficient to melt it, the fulphur is diflipated, and 
virgin filver in vegetation or fibres is obtained. 

- 4. The red filver ore is often of a deep colour, fometimes 
-tranfparent, cryftallized in tubes, whofe edges are truncated, 
- or in hexahedral, prifms, terminated by tetrahedral pyramids ; 
_ at Potofi it is called Roff-clero. The filver is combined with 
- fulphur and arfenic. When it is broken, its colour appears 
_ lighter within, and its ftruéture refembles {mall needles, ox 
convergent prifms, like ftalactites. Ifit be expofed to a fire 
carefully managed, and capable of igniting it, the filver is re- 
duced, and forms capillary vegetations, fimilar to native Llver. 
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Tt affords from fifty-eight to fixty-two pounds of filver per 
quintal. The varieties, of this {pecies differ in colour, in form, 
“in weight, &c. They are in sect found in all places where 
‘the other ores of filver are met with. wine 
5. Silver with arfenic, cobalt, and iron sidelines na fal- 
phur. . Bergman affirms, that the filver is fometimes es 
in this ore. The ore is fometimes grey and brilliant; of. 
ten of a dull and tarnifhed colour, with eflorefcences: of «co- 
balt... The goofe dung ore belongs to this {pecies. naa Pa 
6. Grey filver ore, which differs no otherwife from sities cop- 
per ore, called fah/ertz, than in containing a larger proportion 
of this precious metal; it is well cryftallized in triangular 
maffes, whofe edges are cut flopewife. The largeft of thefe 
cryftals have {carcely any brilliancy ; the fmalleft difperfed on 
a flat gangue, form a very agreeable appearance when expofed 
to the light, on account of their great brilliancy. The grey 
filver ore affords from two to five marks of filver per quintal. 
This ore is fometimes found in organic matters, whofe form it 
perfetly imitates ; it 1s then called figurate ore of filver ; Lach is 
the ore which refembles the blades of corn, and that which 
Romé de Lille obferved in the form of cones of the. pines 
Wood has likewife been found mineralized by this {pecies of 
ore. The gtey filver ore-contains filver, copper, iron, arfenic, 
and fulphur. When the i iron is in {mall proportion, it is call- 
ed white filver ore. This laft muft not be confounded: with ga- 
lena, containing eon which the workmen fometimes spol fil- 
ver ore. | 
4, Black addi: ore, called a hiprill Bi thie silliness Asi onde . 
thing more, according to Lehman and Romé de Lifle, than-a 
decompofition of the red or grey filver ore, or a fort of middle 
fate between thefe ores and native filver ; it is often met with. . 
The latter mineralogift obferves, that the folid, {pongy, or po- | 
rous {pecimens, are produced by the’ earth and vitreous :ore, 
and are much richer than thofe fpecimens which are ‘friable, 
_ and of a pitchy colour, whofe origin is owing to the alteration 
‘of white or grey filver ores: From thefe caufes, it is very fub- 
ject to vary in the quantity of its produ& ; in general it affords 
from fix or feven pounds to near fixty pounds per quintal. 
8. Corneous filver ore, or the natural combination of-filver . 
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with the muriatic, and a fmall quantity of {ulphuric acid, is of 


-aedirty yellowith grey, fometimes it is of a fawn colour ; it is 


rarely tranfparent, ealily yields to the knife, and melts by the 
flame of acandle. It is found cryitallized: in cubes, but moft 
commonly in irregular mafles. Portions of native filver are 
frequently found inferted in its mafs. It was formerly thought 
to contain fulphur and arfenic, but mineralogifts at prefent are 
agreed refpecting its nature. Cronftedt, Lehman and Sage, 
Woulf, Lommer and Bergman, diftinguifhed the prefence of 
the muriatic acid, whichis difengaged by heat. _Woulf like- 


_ wife difcovered that it contains the fulphuric acid. It is found 


in Saxony, at St. Marie, at Guadalcanal, in vase aii and at Al. 


_lemont in Dauphiny. 


1g. The /oft flver ore of Wallerius is native or raidiggalined 
filver, interfperfed:'in greater or lefs quantities, in coloured 
earths. . Many varieties of colour are obfervable in earths con~ 
oore filver, from the dirty grey to the deep brown. i 
zo. Laftly, Silver is found often combined with other me- 


tallic matters in the ores we have deferibed, fuch as mifpickel, 


the grey cobalt ore, kupfer-nickel, or ore of nickel, fulphure 
of antimony, which often prefents the variety called plumofe fil 
ver ore, blend, galena, martial pyrites, and white copper ores: 
thefe laft are of the {pecies of grey filver ores. All thefe fub- 
ftances frequently contain a fufficient quantity of filver to be 
worked with profit ; but it is eafy to conceive that they ought 


. not'to be defcribed like the foregoing, as proper ores of filver, 


and that it is fufiicient to remark that choy are partly ee 
ed of this metal. 
The affay of filver ores varies according to. Lelia nature 3 


| ais as contain native filver ore, require, in ftriatnefs, nothing — 


more than feparating and wafhing. Trituration with running 
mercury may be ufed for the aecurate feparating of this metal 
from the marine fubftances, which change it; the fluid metal 
diffolves the filver, and may be afterwards driven off by fire. 
Sulphureous filver ores require to be roafted, and afterwards 


melted with a greater or lefs quantity of flux; in this fufion, 


filver is obtained commonly alloyed with lead, copper, iron, © 
&e. For the feparation’ and accurate afcertaining of the quan- 


_ tity of precious metal contained in this alloy,.a procefs entire. 


I 
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ly chemical is ufed, which depends on the properties of the 
imperfea metals. Lead being capable of vitrifying, and of | 
carrying with it in its vitrification the imperfe&t metals, fuch 
as Iron and copper, without acting on filver, this property is 
ufed to feparate the perfect metal from thofe with which it is 
alloyed ; the filver is melted with a quantity of lead, which 
muft be fo much the more confiderable in proportion as the 
quantity of bafe metal is f{uppofed to be greater. This alloy is 


_ then put in flat and porous veilels, made of calcined bones and 


water ; this kind of crucible, which is called a cuppe/, is well 


_ adapted to abforb the glafs of lead, which is formed in the 


> 


operation of cuppellation. After this procefs the filver remains 
pure. In order to determine what quantity of imperfe& metal 
it contains, or its degree of finenefs, the mafs of filver is fup- — 
pofed to be divided into twelve parts, called pennyweights, and 
each of thefe pennyweights into twenty-four grains; if the 


~ mafs of filver has loft a twelfth of its weight, it is called filver 


of eleven pennyweights fine ; if it has loft only a twenty-fourth, 


- it is called filver of eleven pennyweights twelve grains fine, 
and fo forth. The cuppel, efter this operation, 1s found to be © 


much heavier, and contains the oxyd of vitreous lead, and that 
of Bs imperfe& metals, which were united with the filver, 
and have been feparated by the lead. As the lead itfelf almoft © 
always contains a {mall quantity of filver, it is neceflary firft 


_ to’cuppel it by itfelf, in order to determine the quantity of the 


filver it contains, and a deduction muft be made from the but- 
ton of fine filver obtained of the fmall portion known to be 
contained in the lead made ufe of, which is called the witnefs. 
Cuppellation is attended with a phenomenon by which the 
artift is advertifed of the fate of the procefs as it goes forward. 
In proportion as the filver becomes pure by the vitrification 
and feparation of the lead, it appears much more brilliant than — 
the portion which is not yet fine; the brilliant part increafes 
by degrees, and when all the furface of the metal becomes pure 
and luminous, the inftant in which it pafles to this ftate exhi- 
bits a flath or fulguration, which denotes that the operation is 
finifhed. Cupelled filver is very pure with refpeé&t to the im- 
perfect metals it may have contained, but it may contain gold ; 
and as it always contains a certain quantity, another operation - 
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minft be made to feparate thefe two perfect metals. As gold is 
‘much lefs changeable than filver by moft folvents, the filver is 
‘diffolved by the addition of the nitric or muriatic acids, or by 
‘fulphur ; and the gold, on which thefe folvents have little or 
“no action, remains pure. This method ‘of feparating filver 
from gold is called parting; we fhall fpeak of the different 
kinds of patting, after having defcribed the action of each of 
the folvents on filver, when we —_ {pe eak ap tie Sle Ah of ‘this 
Theva with gold. * awe ae, 
“The large works where filver is extracted Hiého its ores id 
“purified are fimilar to thofe we have defcribed for the affay of - 
the ores of this metal. There are in general three methods of 
treating filver in the large way ; the firft confifts in triturating 
‘virgin filver with mercury 5 ; this amalgam is walhed to fepa~ 
‘rate all the earth ; it is then paffed through the pores of bags 
of leather, and diftilled in iron retorts ; after which the filver 
is melted and caft into ingots. This procefs cannot be ufed 
with filver ores that contain fulphur : ‘thefe are roafied and 
‘mixed with lead, to refine the precious metal by cuppellation. 
& ‘Rich filver ores are treated in this mannet, but the poorer ores 
are treated i in a different manner from the two foregoing ; 3 they 
are ‘melted without previous ‘roafting, with a {mall quantity of 
-pyrites. This fufion, which is called the crude » fufion, affords a 
mat of copper in combination with filver, which is treated with 
‘Yead in the way of eliquation ; the latter, which carries down 
‘the filver during the fufion, is afterwards {corified on the cu- 
pel, and the perfeét metal remains pute. Cuppellation in the 
large way differs from that which is made in the fmall way, in 
this cireumflance, that 1 in the gel. the fcorified che is driven 


, en vitreous lead is ‘debed by the seis! sii 
me ihe’ filver obtained by the proceffes here darattelts is; in ge- 
‘neral, much lefs liable to alteration than all the metals hither- 
‘to. defcribed. The contact of light does not at all change this 
‘metal, “however long i it be expofed to it; heat melts it, caufes 
-- it to boil, and to become volatilized, but without alteration. It 
does not melt in lefs than a white heat, but is more fufible than 
' ECOPpet When it has been held i in fafien for a certain time it 
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boils and emits vapours, which confift of filver volatilized. 
This faé&t is proved by the exiftence of the metal in the funnels 
of chimneys, under which large quantities are continually — 
melted. It is likewife confirmed by the capital experiment of 
the Academicians of Paris, who expofed very: pure filver to 
the focus of Trudaine’s lens. Thefe philofophers obferved, 
that the melted metal emitted a thick fume, which igs ae 
filvered a piece of gold held over it. 

Silver, when flowly cooled, is capable of affuming a regu. 
lar form, and cryftallizes in quadrangular pyramids. Baumé 
has obferved that this metal, in cooling, aflumes a fymmetri- 
cal form, which is obfervable on its furface by {mall fibres, re- © 
fembling the feather of a pen. I have obferved that the fine 
button obtained by cuppellation often prefents on its furface - 
fmall {paces of five or fix fides arranged among each other like 
a pavement; but the cryftallization in tetrahedral pyramids, 
has not been well obferved, sacene by soe and the Abbé 
Mongez. 

It has been long thought, and fome aheinine ftill are bf opi- 


nion, that filver is indeftructible by . the combined aétion of 


heat and air. It is certain that this metal, kept in fufion with 
contact of air, does not appear to be fenfibly altered; yet © 
Junker had aflirmed, that by treating it a long time in the re- 


 -verberatory furnace, in the manner of Ifaacus Hollandus, filver 


was changed into a vitreous oxyd. This experiment has been 
confirmed by Macquer.. That learned chemift expofed filver 
twenty fucceflive times in a porcelain crucible to the fire of the 


. furnace at Séves, and at the twentieth fufion he obtained a vi- 


triform matter of an olive green, which appeared to beatrue 
vitreous oxyd of filver. This metal, when heated in the focus — 


of the burning glafs, has always exhibited a white pulverulent | 


matter on its furface, and a greenifh vitreous covering on the 
fupport it refted upon. Thefe two faéts remove all doubt re- 
fpecting the alteration of filver ; though it is much more diffi- 


‘cult to oxydate than other metallic matters, yet it is capable 


of being converted, after a length of time, into a white oxyd, 
which, treated in a violent fire, affords an olive-coloured glafs. 


It may perhaps be poflible to obtain an oxyd of filver, by heat- 


ing this metal, when reduced, into very fine lamine, or in 
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leaves, fora very long time in a matrafs, as is done with mer- 
cury. The eleétric fpark feems alfo to oxydate this metal. At 
all events, it is certain, that filver does not combine with the 
bafe of vital air without great difficulty, and that heat does 
not favour this combination in the fame manner as it does with 
almoft all the other metals ; but, on the contrary, difengages 
_ that principle from it very readily : for the oxyds of filver are 
all eafily reduced without addition, a circumftance which de- 
pends on the flight adherence of the oxygen, which by heat 
and light is difengaged in the form of vital air. 
Silver is not changed by the aétion of air, its furface being 
fearcely tarnifhed by a very long expofure to that fluid. Wa- 
ter does not aé&t on it. Earths do not combine with it; but it 
is probable that its oxyd would give an olive green colour to 
glafles with which it might be pate | 
The falino-terreftrial matters and the alkalis do not fenfibly 
aét on filver. Sulphuric acid diffolves it when very concen- 
trated or boiling, and the metal is greatly divided. Much 
-fulphureous acid gas is difengaged during this folution; the 
filver is converted into a white matter, on which :fulphuric 
acid muft be poured, in order to hold it in folution : very {mall 
needles of fulphat of filver are obtained by evaporating this 
liquor. I have feveral times obtained this falt in plates, form- 
ed by the union of thefe needles length-wife. This falt melts 
in the fire, and is very fixed°; it is decompofable by alkalis, 
copper, zink, mercury, &c. All the precipitates obtained by 
alkalis, are reducible without addition, and become converted 
into fine filver, in clofed veflels 4 ae 
The nitric acid oxydates and diffolves filver with rapidity, even 
without the afliftance of heat. This {olution is fometimes per- 
formed fo quickly, that in order to prevent the inconvenience 
that might arife, it is neceifary to ufe filverinalump. A large 
quantity of nitrous gas is difengaged, and a white precipitate, 
more or lefs abundant, is formed, if the acid of nitre contains 
a portion of fulphuric or muriatic acid. .The nitric acid ufu- 
ally becomes of a blue or green colour, but lofes this colour 
and becomes tran{parent as foon as the folution is finifhed, if 
the filver made ufe of be pure ; but on the contrary a greenifh 
‘tinge remains when the filver contains copper. The pureft fil- 
Hh yy 
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ver which can be employed, fometimes contains gold: in this 
cafe, as the nitric acid has fearcely any aétion on this perfect 
metal, the gold is feparated 1 in the form of blackith flocks, in 
proportion as the filver is diflolved. From the difference ‘of 
the action of this acid on thefe two metals, it is fuccefsfully 
employed in feparating them from each other, in the operation 
of parting by aquafortis. The nitric acid diffolves more than 
half its weight of filver: this folution 1s exceedingly cauttic, 
tinges the epidermis of a black colour, and entirely corrodes 
it. When highly charged with the metal, it depofits flen- 
de? brilliant cryftals, refembling thefe of boracic acid; when 
half evaporated, it affords, by cooling, flat cryftals, which are 
either hexagonal, or triangular, or fquare, and appear to be 
formed of a great number of {mall needles, placed one be- 
fide the’ other. Thefe plates are placed obliquely on each 
other ; they are tranfparent, and very cauftic, and are called 


the nitrat of filver, or /unar cryffals. This falt is quickly al- 4 


tered by the conta& of light, and blackened by combuttible 


vapours. It detonates on heated charcoal, and leaves a white 
powder, which is pure filver. It is very fufible: if it be ex- 
pofed to heat in a crucible, it firft {wells up and lofes the water 
of cryftallization, after which it remains in fufion; and if fuf. 


fered to cool in this ftate, it appears to be a grey mafs, and 
forms a preparation known in pharmacy and furgery by the 


name of Japis infernalis. It is not neceffary in making this 
preparation to ufe the cryftallized nitrat of filver, which is 
difficult and expenfive to obtain; as it is fufficient to evaporate 
a folution of filver in the nitric acid to drynefs, and to put 
this refidue in a crucible or filver ladle, as Baumé advifes, and 


to heat it flowly till it is in an undifturbed fufion, in which 


ftate it muft be poured into a mould, to give it the form of 
{mall cylinders. If the cylinders of /apis infernalis be broken, 


’ they are found to be ofa needle-formed texture, radiating 
from the axis of each cylinder. Nitrat of filver muft not be 
too long heated to make the lapis infernajis, as by that means_ 


a part of the falt would be decompofed, and a button of filver 
would be found at the bottom of the crucible. To afcertain 
what pafles in this operation, I have diftilled this falt in the 


pneumato-chemical apparatus; they afforded nitrous gas, and 
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vital air, mixed withi a {mall quantity of azotic gas ; the filver 
was recovered in the matrafs, entirely reduced. The glafs 
‘was opake like enamel, and of a beautiful marron brown co- 
-lour. The brown colour: of .the glafs in this experiment 
doubtlefs arifes from oxyd of manganefe, or fome other fub- 
ftance contained in it; for the colour of glafs formed by the 
. oxyd of filver is of an olive green, as we have already ob- 
ferved. . 

Nitrat of filver, expofed to the air, does not attract moif- 
ture ;-it is very foluble in water, and may be cryftallized by 
the flow evaporation of that fluid. 

The nitric folution of filver is decompofed by the falino- 
“terreftrial fubftances and by alkalis, but with very different 
phenomena, according to the ftate of thefe fubftances. Lime 
water forms a very abundant olive coloured precipitate ; fixed 
alkaline carbonats precipitate it of a white colour; cauftic am- 
moniac of a green, inclining to olive: the latter precipitation 
takes place after a confiderable time. : 

Though the nitric acid a€ts with more energy than any other 

on filver, it has not the ftrongeft adhefion and affinity with the 
oxyd of that metal. The fulphuric and murtatic acids are ca~ 
pable of depriving it of the oxyd of filver which it may hold 
in folution. Hence it is, that a few drops of thefe acids, pour- 
ed into a nitric folution of filver, produce a precipitate of a 
white powder when the fulphuric acid is ufed, or a thick coa- 
gulum when the muriatic acid is ufed. In the firft cafe fulphat 
of filver is formed; in the fecond muriat of filver. Thefe 
two falts not being very foluble, are precipitated. It is not 
~neceflary to ufe the fulphuric and muriatic acids in a, difen- 
gaged ftate to produce thefe decompofitions ; the neutral falts 
 refulting from their union with alkalis and earthy matters, 
_may be employed with equal advantage. A double decompo- 
fition or combination then takes place, becaufe the nitric acid 
being feparated from the filver, unites with the bafe of the 
- fulphuric and muriatic falts. This differenee of affinity be- 
tween the acids and filver is the bafis of a procefs ufed for pro- 
curing the nitric acid in a ftate of purity, without any mix- 
ture of other acids; fuch in a word as is neceflary for many 
alt Brey ene and for the moft part of chemical re- 
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fearches. As it feldom happens in the diftillation of fpirit of 
nitre, that this fluid is not mixed with a certain quantity of 
fulphuric or muriatic acid, chemifts have endeavoured to dif- 
cover methods of feparating thefe feveral fluids, and they avail 
themfelves with fuccefs of the nitric folution of filver for this 
purpofe. ‘This folution is poured into the impure nitric acid, 
till no more precipitate is formed. The depofition formed by © 
the fulphat or muriat of filver, is fuffered to fubfide ; the acid 
is decanted and diftilled by a gentle heat, to feparate it from 
the fmall portion of /unar fait it may contain; and the pro- 


anit 4 is very pure nitric acid, called by artifts precipitated se ie 


“Mott cee matters are capable of decompofing the nitric 
folution of filver, becaufe they have a ftronger affinity than 
that metal with oxygen. ©The arfeniat of potafh, diffolved in 
water, produces a reddifh precipitate in the nitric folution, 
which confifts of filver united with arfenic acid; this precipi. — 
tate refembles the red ore of filver. Silver may be precipi- 
tated in its metallic flate by moft metals; but we fhall more 
particularly attend to.the feparation of this perfect metal. by 
mercury or by copper, becaufe of the phenomena the firft pre. 
fents, and the utility of the latter. | : ae 

Silver feparated from the nitric acid by. mercury is in its. 
metallic ftate, and the flownefs of its precipitation produces a 
peculiar fymetrical arrangement known by the name of Arbor 
Diane, or the philofophical tree. There are many procefles for 
obtaining this cryftallization. _Lemery direéts one ounce of 
fine filver to be diffolved in nitric acid of moderate ftrength : | 
this folution is to be diluted with about twenty ounces of di- 
flilled water, and two ounces of mercury are to be added: in 
forty days a very beautiful vegetation ais formed. ‘Homberg 
has prefcribed a much fhorter procefs: according to this che- 
mift, an amalgam. of four drachms of leaf filver, with two 
drachms of mercury, m muft be made in the cold. - This amal- 
gam is to be diffolved in a fuflicient quantity of nitric acid, 
and a pound and a half of diftilled water muft be added to the 
folution. A little ball of the foft amalpam of filver’ mutt. be. | 
put into an ounce of this liquid, and the precipitation takes” . 
place almoft inflantly. The precipitated filver, united to, a 
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portion of the mercury, difpofes itfelf in fibres of a prifmatic 
appearance on the furface of the amalgam: other fibres appear 
and infert themfelves in the foregoing, fo as to exhibit a vege-~ 
tation in the form of a buth. Laftly, Baumé has deferibed a — 
method of obtaining the Arbor Dianz, which differs in fome 
refpects from that of Homberg, and fucceeds with greater cer- 
tainty ; he directs fix drachms of the folution of filver, and 
four of the folution of mercury, in_ the nitric acid, both well 
faturated, to be mixed, and five ounces of diftilled water to be 
added to this liquor. The mixture muft be poured into an 
earthen veffel, upon fix drachms of an amalgam of filver, made 
with feven parts of mercury and one part of filver. Thefe 
two methods fucceed much more quickly than that of Lemery, 
by the reciprocal ation and affinity between the metallic fub- 
ftances. In faét, the mercury contained in the folution at- 
tracts that of the amalgam; the filver contained in the latter 
atts likewife on that which is held in folution, and from thefe 
attractions a quicker precipitation of the filver takes place.. 
The mercury, which compofes a part of the amalgam, being 
more abundant than is neceflary to precipitate the filver from 
the folution, produces likewife a third effec of confiderable 
importance ; it attraéts the filver by the affinity and tendency 
it has to combine with that metal, and it effectually combines 
with it; fince the vegetations of the Arbor Dianz are a true 
brittle amalgam of a cryftallized form. This cryftallization 
fucceeds much better in conical veflels, or glaffes, than in round 
or open veffels, fuch as the cucurbit recommended by Baumé. | 

It may likewife be obferved, that it is neceflary to place the 
veflel in which the experiment is made, in a fituation where 
it may not be fhaken, or agitated, as fuch circumitances would, 
effectually prevent the fymetrical arrangement of, the amal- 

. gam. 

& Copper plunged in the roreieyi of filver, precipitates this 
metal likewife in a brilliant and metallic form. This procefs 
is ufually employed to feparate the filver from its folvent, af- 
ter the procefs of parting. Plates of copper are immerfed in — 
the folution, or the folution itfelf is poured into a vefiel of 
copper ; the filver immediately becomes feparated in whitifh 


grey flocks. When the liquor becomes blue, and is deprived 
Hi hi i1j 
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of all its filver, it is decanted off ; the filver, after being wath. 

ed feveral times in water, is melted in a crucible and cupelled, 

in order to feparate it from the portion of copper with which 

it united during the feparation, The filver afforded by this 

operation is the purett of all; it is twelve penny-weights fine. 

From thefe two precipitations of filver by mercury and cop- 
per, we fee, that metals feparated from their folvents by other 

metallic matters, are precipitated with all their properties. 

This phenomenon depends, as we have obferved in the hiftory 
of copper, on the circumftance that the metals, immerfed in” 
the folution of filver, take the oxygen from the latter,’ by vir- 
tue of their ftronger affinity. 

The muriatic acid does not immediately diffolve filver, but 
it perfe@ly diflolves its oxyd. When this acid-is furcharged 
with the oxygen, it readily oxydates the meta]. This no doubt 
accounts for what happens in the procefs of dry parting. The 
operation confifts in expofing plates of gold alloyed with filver 
to a heat in a cement, compofed of a mixture of fulphat of 
iron and muriat of foda: the fulphuric acid difengages the mu- 
riatic acid, gives It 4 portion of its oxygen, and the latter aéts 
on, and diffolves the filver. PR 

A much fhorter and eafier procefs is ufed to combine the 
muriatic acid with the oxyd of filver, by pouring it into a ni- 
tric folution of the metal. The very abundant precipitate, 
which is inftantly formed, is a combination of the muriatic 
acid with filver, which has a ftronger affinity with this-acid 

‘than with that of nitre, and confequently quits the latter to 
unite with the former. The fame combination is obtained by 
pouring the muriatic acid into a folution of fulphat of filver, 
becaufe this has a ftronger affinity than the fulphuric acid with 
the metal. The muriatic acid may likewife be combined with 
filver, by heating it on an oxyd of the metal precipitated bie: 
the nitric acid by fixed alkali. | 

The muriat of filver poffeffes many properties which deferve 
to be known ; it is fo fufible, that it melts when expofed in an 
apothecary’s phial to a mild heat ;. as for example, that of hot 
afhes. By this fufion it is converted into a grey and femi. 
tranfparent fubftance, refembling horn, and for that reafon has 
been called luna. corned If it be poured on a ftone it becomes 
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fixed in the form of a friable matter, cryftallized as it were in 
fine filvery needles. When heated for a long time with con- 
ta&t of air, it is decompofed ; it pafles eafily through the cru- 
cibles ; part is volatilized, and part is reduced into metal, 
affording globules of filver, interfperfed among the portion of 
the muriat of filver, which is not yet decompofed. This falt, 
expofed to light, lofes its white colour, and becomes brown in 
a fhort time. It diffolves in water in but a very {mall quan- 
tity; a pound of diftilled boiling water taking up only three 
or four grains, according to the experiment of Monnet. Alka- 
lis are capable of decompofing muriat of filver,’ diffolved in 
water, or in the dry way by heat; this method affords the 
pureft and fineft filver known. A mixture of four parts of pot-_ 
afh, or carbonat of potath, with one part of muriat of filver, 
is melted in a crucible: when it is in ftrong-fufion it is taken 
from the fire, fuffered to cool, and broken; the filver is found 
beneath the muriat of potafh formed in the operation, and the 
fuperabundant portion of alkali employed. Baumé, the inventor 
ofthis procefs, affirms, that the quantity of alkali he direéts, pre- 
vents the muriat of filver from pafling through the crucible, by 
a€ting on all its parts, which it decompofes at once. Margraaf, 
has given another procefs for reducing this falt, and obtaining 
perfe@ly pure filver: five drachms fixteen grains of muriat of 
filver are triturated in a mortar, with one ounce and a half of 
ammoniacal carbonat, a fufficient quantity of diflilled water 
being added to form a pafte; this mixture is agitated till the 
{welling and effervefcence, which are excited, have fubfided, 
Three ounces of purified mercury are then added, and tritu- 
~ gated, till a perfe& amalgam of filver is obtained: this is wath- 
ed with a large quantity of water, the trituration ftill being 
continued, and the. wafhing renewed, till the water paffes off 
_-yery clear, and the amalgam is very bright. The amalgam 
being then dried and diftilled in a retort, till the veffel has ac- 
quired 2 white heat, the mercury pafies into the receiver, and 
the filver is found pure at the bottom of the retort. In this 
way the metal is obtained in the moft perfect ftate of purity, 
and without any fenfible lofs. This is the filver which ought 
to be ufed in the nicer chemical experiments. The water em- 
ployed in wafhing the mixture carries off two fubitances ; 2 
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certain quantity of ammoniacal muriat, which it holds in folu« 
tion, and a white infoluble powder. When the latter is fu- 
blimed, 2 fmall quantity of filver is found at the bottom of the 
{ublimatory vefiel. This experiment fhows, that muriat of 
filver is not completely decompofed, unlefs by the double affi- 
nity. In fact, in the procefs of Margraaf, the ammoniac does 
not unite with the muriatic acid, but becaufe the filver com- 
bines on its part with the mercury, which attraéts and tends to 
feparate it from the acid, which the alkali alone could not do. 
It is eafily feen, that this long and expenfive operation can only 
be ufed in the {mall works of a chemical laboratory. If mu- 
riat of filver in large quantities be required to be reduced, ei- 
ther fixed alkalis, or fome metallic fubftance, mutt be ufed, 
which have a ftronger affinity than filver with the muriatic 
acid; fuch, among others, are antimony, lead, tin, iron, &c. 
Tf one part of muriat of filver be melted in a crucible with 
three parts of one of thefe metals, the filver will be found re- 
duced at the bottom of the crucible, and the metal united to 
the muriatic acid. Silver precipitated in this manner is very 
impure, and always contains a portion of the metal ufed for 
the reduction ; and as lead is moft commonly employed, ac- 
cording to the advice of Kunckel, the filver obtained requires 
to be cupelled; it cannot confequently be brought to the fame 
ftate of purity with the filver reduced see by alkalis, or 
by the procefs of Margraaf.. | 

The nitro-muriatic ads ftrongly on fiver, and precipitates 
it in proportion as it is diffolved: this effeét may eafily be un- — 
derftood ; the nitric acid firft diflolves the metal, and the muri. 
atic acid feizes it, forming muriat of filver, which falls down 
on account of its {mall degree of folubility. This proces may 
- be ufed to feparate filver contained in gold °. 

The aétion of the other acids on filver are not well known ; ¢ 
it is only known that a folution of borax produces a very 
abundant white precipitate from the nitric folution of this me-— 
tal, and that this precipitate confifts of the boracic acid united 
to a portion of the oxyd of filver. 7 

This metal does not appear to be aléehed tea neutral Cale ; 
it is certain that it does not detonate with nitre, nor decompofe 
ammoniacal muriat. This unchangeablenefs of filver with 
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nitre ‘alters a good method of feparating it by detonation nie 
the imperfect metals with which it may be united, fuch as cop- 
per, lead, &c. The alloyed metal muft be melted with the ad- 
dition of nitre ; the falt detonates and burns the portion of fo- 
reign imperfe&t metal, and the filver remains at the bottom of 
the crucible, in a ftate of much greater purity than before *. 

Almoft all combuftible matters have a certain aétion on fil. 
vet ; no metal is more quickly tarnifhed and coloured by in- 
flammable matters ; fulphurated hydrogen gas, from whatever 
fubftance it may be difengaged, communicates to it immediate- 
ly upon conta¢t, a blue or violet colour, inclining to black, and 
greatly diminifhes its dudtility. It is well known that fetid. 
animal vapours, fuch as/thofe of neceflary houfes, putrified 
urine, and hot eggs, produce the fame effe& on this metal. The 
mutual attion of thefe two bodies, and the kind of combination 
which arifes from them, has not yet been examined into. 

Sulphur combines readily with filver; this combination is 
ufually made by ftratifying plates of the metal with flowers of 
fulphur in the crucible, and quickly fufing the mixture: a deep 
violet coloured mafs is produced, much more foluble than fil- 
ver, brittle, and difpofed in needles ; in a word, a true ar ‘tifici- 
al ore. This combination is eafily decompofed by the aétion 
of fire, becaufe of the volatility of the fulphur and the fixity 
of filver; the fulphur is confumed and diffipated, and the filver 
remains pure; alkaline fulphure diflolves this metal in the 
dry way. When one part of filver is melted with three parts 
of fulphure of potath, the metal difappears, and becomes folu- 
ble in water, together with the fulpure. If an acid be poured 
into this folution, a black fulphurated precipitate of filver is 
obtained. Silver left in a folution of fulphure of potafh quick- 
ly affumes a black colour, and the fulphur appears to quit the 
alkali to unite with, and mineralize the metal, as we have like- 
wife obferved it does with mercury. 

Silver unites with arfenic, which renders it brittle ; but the 
action of the arfenic acid on this perfect metal is not yet 
known. » 

It does not combine with cobalt without difficulty. 

It unites perfe@ly eafily with bifmuth, and forms a brittle 
mixed metal, whofe {pecific gravity is greater than that of the 
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two metals feparately taken. According to Cronftedt, filver 
does not unite with nickel; but when thefe metals are melted 
together, they remain hefide each other, as if their {pecific gra- 
vity were precifely the fame. 

It mixes by fufion with antimony, and affords a very brittle 
alloy. It feems capable of decompofing fulphure of antimony, 
and of uniting with the fulphur of that mineral, with which 
it has’a ftronger affinity than the antimony. | , 

Silver combines readily, with zink by fufion;,an » jadbeaeei 1s 
produced by this combination, granulated at its furface, and 
very brittle. 

‘It diffolves completely, and even without heat, in mercury. 
To produce this folution, filver leaf may be triturated' with the 
metallic fluid; an amalgam is immediately produced, whofe 
gonfiftence varies according to the relative quantities of the 
two fubftances. This amalgam is capable of afluming a regu- 
lar form; by fafion and flow cooling, it affords tetrahedral 
prifmatic cryftals, terminated by pyramids of the fame form. 
The mercury aflumes a degree of fixity in this combination ; 
for a much ftronger heat is neceflary to feparate it from the 
filver, than would be required to volatilize it alone. Silver is 
capable of decompofing corrofive mercurial mufiat, either by 
the dry or the humid way. | 

It unites perfectly with tin, but lofes its esi § by the ; 
{malleft addition of this metal. 

It readily becomes alloyed with lead, which renders it very 
fufible, and deprives it of its elafticity and fonorous quality. 

It unites with iron, and forms an alloy, which has been but 
little examined into, but may probably become of the ameensedt 
utility in the arts. | 

Laftly, It melts and-combines in all proportions with copper ; 
the latter does not deprive it of its duétility, but renders it 
harder and more fonorous, forming an alloy which is ena em- 
ployed in the arts#. — / 

Silver is a metal highly hee: on account of its dndility, 
_and its indeftrudtibility by fire and by air. Its brilliancy ren- 
ders it capable of ferving the purpofes of ornament. It is ap- 
plied on the furface of different bodies, and even on copper ; 
and likewife enters into the texture of rich filks; but its moft 
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edceehacebli ufe is that of afeeding a . matter, proper by its 
Nardnefs and duétility, to form veffels of all forts.. Silver plate 
is ufually alloyed with one twenty-fourth of copper, which 
gives it a greater degree of hardnefs and coherence, and does 
‘not render it at all noxious, becaufe the twenty- three parts of 
filver cover the copper, and entirely prevent its noxious ef. 
fects. ) 5 

Lafily, Silver is eterine as a medium of panes in the 
form of money ; in this cafe it is alloyed with one twelfth 
part of copper, and is confequently eleven penny-weights fine. 
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Tue fpecific weight of filver, according to Bergman, is 10,552. 
b Silver melts, according to Wedgewood, at a. heat i ae to 4717 of edad 
heit’s feale, . 
¢ The acid is driven off by fea and the filver left, even without ee a in 
” its metallic flate. 
d Sulphat of filver requires S747 parts of boiling water to diffolve it. . 
e Fluoric acid diffolves the oxyd of filver, and forms with it a falt, which is 
decompofed by the fulphuric and muriatic acids. / 
A folution of borax is 8 faid to produce no precipitation in a folution of filver in 
the nitric acid. 
Phofphoric acid diffolves only a very {mall quantity of the oxyd of filver.: 
Tartarit of filver has been formed, but its properties are little known. 
~ Oxalic acid forms a falt, very diflicultly foluble in water, with oxyd of filver. 
Oxalat of filver acquires a black colour by expofing it to the rays of the fun. 
Oxali¢ acid takes this oxyd from nitric and fulphuric acids, ; 
Benzoic acid diffolves only a very {mall portion of oxyd of filver. Its combi- 
nation is moft eafily effected by mixing a folution of benzoat of potafh with a,fo- 
lution of filver in the nitric acid. ‘This féic diffolves readily in hot, but difficultly - 
in cold water. It receives a brown colour from Jight, is decompofed in the fire, 
and the oxyd of filver is reduced, 
Acetic acid diffolves oxyd of filver by digeftion. The folution affords, by eva- 
poration, thin needle-fhaped cryftals, which are decompofed in the fire. 
Succinic acid diffolves the oxyd of filver, and fhoots with it into long thin 
parallel foliated cryftals, which.are difficultly foluble in water, and eafily decom- 
pofed in the fire. ; 
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Gallat of filver is at firft of a reddifh, but becomes afterwards of a brown 
colour. 

Proffiat of ae diffolves the oxyd of age This folution is not decompofed 
by muriat of foda. 

£ The oxyd of filver precipitated by cauftic alkali, from its folution in nitric 
acid, is foluble in ammoniac. Berthollet difcovered that this combination pol- 
feffes the property of fulminating in a degree fuperior to that of oxyd of gold. 
He remarks, that this fubftance fulminates with violence while ftill humid, if it 
be preffed with a hard body. In this experiment the filver was found conftantly 
reduced. In the dry ftate, the flighteft touch, or friction of any kind, is fufficient 
to make it fulminate. If a fmall retort be filled with a folution of the oxyd of 
filver in ammoniac, and expofed to a boiling heat, bubbles of azotic gas are dif-. 
engaged, and fmall cryflals are formed, which are opake, and have a metallic 
appearance. Thefe cryftals detonate by the flighteft touch, even when covered by 
the liquor , and, in large quantities, produce dangerous explofions. ‘The detona- - 
tion of the oxyd obtained by lime was much more powerful than that by the fixed 
alkalis. Se@ Ann. de'Chem, Tom. I. p. 52. Fora farther account of the propor- 
tion of fulminating filver, fee Minutes of a Philofephical Society, p. 323. 

g Mr. Keir has defcribed, in the Philofophical Tranfactions for 1790, a method 
of feparating thefe metals from each other, which appears to be particularly ule~ 
ful in the arts. It confifts in putting the mixture of filyer and copper, or copper 
plated with filver, into an earthen glazed pan, and pouring on them a mixture of 
fulphuric acid and nitrat of potafh, in the proportion of from 8 to ro parts of the acid 
to x part of the nitrat. The mixture is to be ftirred fo that the furface of the pieces 
of metal may be frequently expofed to frefh portions of the liquor. ‘The folution is 
to be affifted by a gentle heat of from 100 to 200 of Fahrenheit’s fcale. When the 
liquor is nearly faturated, the filver is to be precipitated from it by the addition 
of muriat of foda. A muriat of filver is formed, eafily reducible in a crucible 
by melting it with a fufficient quantity of potath; and laftly, by refining the melt- 
ed filver, if neceffary, with a little nitrat of potafh thrown on it. In this manner 
the filver will be got fufficiently pure, while the copper remains unchanged. 
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CONCERNING GOLD. 


Gotp, or Sol of the alchemifts, is the moft perfect and the 
leaft changeable metal known; it is of a yellow brilliant co- 
lour ; no other fubftance in nature is fo heavy, platina except- 
ed, for it lofes only between one nineteenth and one twentieth 
of its weight in water. Neither its hardnefs nor its elafticity 
are very confiderable. Its aftonifhing ductility, which are well 
afcertained by the fmallnefs of gold wire, and the thinnefs of 
gold leaf, is fuch, than an ounce of this metal is fufficient to 
gild a filver wire of 444 leagues in length, and it is reduced in- 
to plates fufficiently thin to be blown away by the wind. A 
grain of gold, according to the calculation of Lewis, is capable 
of covering the furface of more than 14co fquare inches. It 
is the moft tenacious of all the metals. A gold wire of one 
tenth of an inch in diameter, being capable of fuftaining a 
weight of 500 pounds without breaking. Gold foon becomes 
hard under the hammer, but immediately recovers its ductility - 
by ignition. 

The colour of gold is fatenihie of confiderable variety ; it 
is more or lefs yellow, and fome fpecimens are almoft white ; 
thefe differences however feem to depend on fome alloy. Gold 
has neither fmell nor tafte; it is capable of cryftallizing by 
cooling, in fhort quadrangular PYraHS | as Tillet and Mon- 
gez have obferved. 

Gold is almoft always found in a native or virgin {late : it 
is fometimes met with in {mall infulated mafles, difpofed on a 
matrix of quartz ; fometimes it is in {mall fpangles, intermix~ 
ed with fand at the bottom of waters ; and laftly, it is obtained 
from many ores into the compofition of which it enters, fuch 
as galena, blend, red filver ore, and virgin filver. It is almoft 
always united with a certain quantity of filver and other me- 
tals, forming natural alloys. : 

There are many varieties of native gold, in plates, in grains, 
in o€tahedral cryftals, in four fided prifms, ftriated in filaments, 
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and in irregular mafles. Sage thinks, that native gold in 
prifms is united to a certain Per any of mercury, which ren- 
ders it brittle. 

Modern min@alogitts admit feveral fpecies of gold ores. 

1. Native gold united to-filver, copper, iron, &c. found in 
Peru, Mexico, Hungary, Tranfylvania, &e. 

2. The auriferous pyrites: it is not eafily diftinguithed by 
the eye from other pyrites; the gold is feparated by treating 
the ore with the nitric acid, and wafhing the refidue. The 
gold feems to be merely mixed with martial pyrites. Certain 
arfenical pyrites, and in particular thofe of naltherg, 3 in Tyrol, 
likewife contain a {mall portion of gold. 

3. Gold mixed with filyer, lead, or iron, mineralized by 
fulphur. This auriferous ore is of a very compounded nature ; 
according to Sage it confifts of blend, galena, {pecular anti- 
mony, copper, filver, and iron; the gold melts and iflues out 
with the lead when the mafs is expofed to heat,; 3 it comes from 
Nagaya in Tranfylvania. 

. The method of affaying ores of gold differs Wie to the 
nature of the mineral ; pulverizing and wathing are fufficient - 
for the feparating of native gold from its matrix; if the gold 
be alloyed with other metals, it will be neceflary to roaft the 
ore, and the metal, after being extracted by fufion, mutt be 
cupelled with lead, and parted with aqua-fortis. 

The method of extracting gold from its ores may be eafily 
underftood, from the confideration of the metallurgic procefles 
we have already defcribed. Native ‘gold requires only to be 
feparated from its gangue ; for this purpofe it is ground, and 
afterwards wathed ; it is then triturated in a mortar, filled with 
water, together with ten or twelve parts of mercury: the 
water which wafhes the metallic fab{tance, and feparates thofe 
parts: which are merely earthy, muft be decantedoff. When 
the amalgam formed in this operation is thus deprived of all 
its earth, and appears very pure, it is prefled in bags of tha- 
moy leather ; a great part of the mercury pafles through the © 
pores of the fkin, and the gold remains united with a certain — 
portion of the femi-metal. The remaining mercury is fepa-— 
rated by diftillation from the amalgam, and the pure gold being 
fufed, is caft into bars or ingots. The gold which is found _ 
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boisbiaed.i in the ores of other metals, fuch as thofé of lead, 
copper, and filver, is extracted by eliquation, cupellation, and 
parting. The lead which flows during the eliquation of the 
copper carries the filver and the gold with it; Cupellation af- 
terwards feparates the lead,. and the procefs of he feparates 
the filver, as we fhall hereafter obferve. 

Gold expofed to the fire becomes red long before it melts. 
In a ftrong heat it appears of a brilliant fea green colour ; ; but 
it does not melt till heated to whitenefs, and cryitallizes by 
flow cooling. The ftrongeft heat of a furnace continued for an 
indefinite time does not produce any change in this metal: 
Kunckel and Boyle made this experiment, by expofing gold for 
feveral months to the fire of a glafs houfe. This inalterabili- 
ty, however, is merely relative to the fires we are able to make 
with combuftible fubftances; for it appears certain that a 
ftronger heat, fuch as that of the fun concentrated by glafs 
lenfes, is capable of depriving it of its metallic properties. 
Homberg obferved that this metal; when expofed to the focus 
of the lens of Tfchirnhaufen, fumed, was volatilized, and even 
vitrified. Macquer found, that gold expofed to the focus of 
the lens of Trudaine, melted and exhaled a fume which gilded 
filver, and was therefore gold in a volatile ftate ; that the glo- 
bule of melted gold was agitated with a rapid circular motion, 
and became covered with a dull, and, as it were, earthy pel- , 
licle; and, laftly, that a violet vitrification was formed on 
the middle of the globule. This vitrification gradually ex- 
tended, and produced a kind of button, flatter, or of a larger 
curvature, than that of the globule of gold, which ituck on the 

«globule itfelf, as the tranfparent cornea appears on the {clero- 
tica of the eye. This glafs increafed in fize, while the gold it- 
_felf continually diminifhed ; the fupport always appeared tin- 
ged with a purple colour, apparently produced by the ae 
tion of part of the glafs. 

Time did not permit Macquer to vitrify entirely a certain 
quantity of gold. This celebrated chemift obferves, that it is 
aneceflary condition, that the violet glafs fhould be reduced 
with combuftible matters, in order to juftity the affertion, that 
it is the oxyd of that perfect metal, which would evidently ap- 
pear to be the cafe, if it became revived into gold. However. 
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this may be, we’ think it may be confidered as a true vitrified 
oxyd of gold, with fo much the greater probability, as in many 
operations with this metal, prefently to be defcribed, the purs 
ple colour is conftantly produced, and that many preparations 
of gold are employed to give that colour to enamel and porce- 
lain. Gold is therefore oxydifiable like the other metals, and 
only requires, as likewife does filver, a ftronger heat, and a 
longer time to unite with the bafe of air than other metallic 
fubftances. Thefe circumftances, no doubt, bear relation to its 
denfity, and its {mall tendency to unite with oxygen. Gold 
thay be converted into the ftate of purple oxyd by the action 
of a flrong eleéric {park. . 

Gold is not changed by expofure to-air ; its furface becomes 
tarnifhed merely by the depofition of foreign bodies which con- 
tinually float in the atmofphere. Water does not at all change 
it, though, according to the ee an of Lagaraye, it feems 
capable of dividing it. 

Gold does not combine with edetby, or the falino-tereghxial 
fubftances, in its metallic flate; its oxyd makes a part of the 
‘compofition of glaffes, to ‘which: it gives a violet | or Keaeae 
colour. 

Gold is not at all altered by the moft concentrated d fulphuic 
acid, even though heated. 
‘The nitric acid appears capable of diffolving a fmall portion 
of this metal; feveral chemifts think that this folution is pro- 
duced rather bvcchiare Oalby than by atrue combination. Brandt 
was one of the firft chemifts who affirmed that the nitric acid 
diffolves gold, and his aflertion has been confirmed by Scheffer 
and Bergman; but it muft be obferved, that experiments made | 
by the whole clafs of chemifts of the Academy of Paris, fhow, 
that the nitric acid only takes up a fmall portion of gold i In pe- 
culiar circumftances, not mentioned by thofe chemifts. See 
Annales de Chemie, Tom. V. Deyeux, member of the College 
of Pharmacy, has obferved, that the nitric acid diffolves gold 
only when it is {moking, and charged with nitrous gas; he 
thinks that the acid in this ftate is not pure, and affirms that 
it is-loaded with gas, and by that means converted into a kind 
of agua regia. Wehave formtetly explained the difference be= 
tween the nitrous and nitric acids. , 
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The muriatic acid alone, and in a ftate of purity, does not~ 
fenfibly aét on gold. Scheele and Bergman have difcovered, 
that this acid, when oxygenated, diffolves gold abfolutely in 
the fame manner as agua regia, and forms with this metal the 


fame falt which is ufually obtained with the mixed acid em- 


ployed to diffolve it. The folution appears to take place in 
confequence of the excefs of oxygen united to the muriatic 
acid ; it is miade without fenfible effervefcence, a cireumftance | 
common to all metallic folutions in the oxygenated muriatie 
acid *. | apa 

Aqua regia has been confidered as the true folvent of gold; 
it does not however diflolve it better than the oxygenated mu« 
riatic acid. Without repeating, in this place, what we have 


elfewhere faid refpecting the nature, properties, and differences 


of this mixed acid, according to the quantity of the two acids. 
combined together in its formation, we {hall only attend to its 
aétion on gold. As foon as the nitro-muriatic acid comes in 
contact with the metal, it attacks it with ati effervefcence which 
is fo much the ftronger, as the acid is more concentrated, the 
temperature higher, and the gold more minutely divided. The 
operation may be haftened by a gentle heat, or at leaft its coms 
meéncement may be forwarded; the bubbles fucceed each othe 
without intermiffion till a portion of the metal is diflolved, 
after which this appearance gradually ceafes, and cannot be re- 
newed but by agitation or heat; nitrous gas is difengaged durs 
ing this folution. The nitro-muriatie acid, when faturated 
with as much gold as it is capable of taking up, is of a yellow 
colour, more or lefs deep, confiderably cauftic, corrodes ani- 
mal matters, and tinges them of a deep purple colour. By 
cautious evaporation it affords cryftals of a beautiful gold co- 
lour, refembling topazes, and appearing to confift of truncated 


oétahedrons, and fometimes tetrahedral prifms. This’ cryftal- 


lization is not eafily effe€ted. Monnet thinks that it arifes 
from the neutral falt formed in the nitro-muriatie acid, and 
affirms. that it 15 neceflary, in order to obtain thefe cryftals, 
that an aqua regia, made with nitric acid and ammoniacal. mule. 
riat, or muriat of foda, fhould be employed: the mixed acid. 
then contains either nitrat of foda, or ammoniacal nitrat. Ac-- 
cording to this chemift, either of thefe neutral falts eatifes the: 
Fin 
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cryftallization of gold: neverthelefs it appears, that a 1erattoH 
of gold in a nitro-muriatic acid, is capable‘of affording cryftals; 
and Bergman confiders this falt as a true muriat of gold: if 
the cryftals be heated, they melt and affume a red colour. This 
falt ftrongly attraéts the moifture of the air. When a folution — 
of gold is diftilled, a beautiful red liquor is obtained, which is 
found to confift of the muriatic acid, charged with a {mall por-» 
‘tion of gold. The alchemifts, whofe labours with gold were 
very great, gave the name of the red /ion to this liquor. Some 
cryftals of gold, of a reddifh yellow colour, are likewife fub- 
limed in this procefs ; but the greateft part of the metal re- 
mains at the bottom of the retort, and requires only to be fuf- 
ed, in ofder to regain ali its properties. 

. The folution of gold is decompofed by a great number of ins ,, 
termediums. Lime and magnefia precipitate gold in the form. 
of a yellowifh powder ; fixed alkalis exhibit the fame pheno- 
menon; but it muft be obferved, that the precipitate is af- 
forded very flowly, and that the folution aflumes a reddifh co- 
lour, if more alkali be added than is neceflary ; becaufe the 
excefs of this falt rediflolves the precipitated gold. The pre- 
cipitate of gold may be reduced by heat alone, in clofed veffels, 
this oxyd readily fuffering the oxygen to become difengaged in. 
the form of vital air. It is neverthelefs capable of being fufed. 
with vitreous matters, and communicating a purple colour to 
them ; for the precipitate of gold, formed by the mixture of a 
folution of gold and the ihe of flints, is ufed in enamels and 
porcelain. 

Gold precipitated by fixed alkalis has likewife a property 
very different from that of gold in its metallic ftate ; it is fo- 
luble in the. pure fulphuric, nitric, and muriatic acids; all 
thefe acids, heated on the yellowifh precipitate of gold, readily 
diffolve it, but do not become fufficiently faturated to afford 
cryftals. When the folutions are evaporated, the gold is rea- 
dily precipitated, as likewife happens by mere reft. Monnet 
has obferved, concerning the folution of gold by nut-galls *, a 


* “As we have only fpoken of the precipitation of iron by nut-galls, it will be 
proper in this place to give a fhort account of the phenomena this a fub= 
ftance prefents with moft other mst folutions. 
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fatt which ought not to be overlooked, viz. that the reddith 
precipitate it affords is readily foluble in the hitric acid,” to 
which it gives a beautiful blue colour. 

Ammoniac precipitates the folution of gold in much greater 
abundance. This precipitate, which is of a brown yellow, and 
fometimes of an orange colour, has the property of detonating 
with a confiderable noife when’ gently heated: it is called ful- 
minating gold. The ammoniac is abfolutely neceflary in the 
produGtion of fulminating gold ; this preparation may be form- 
ed either by precipitating a folution of gold in nitro-muriatic 
acid, made with ammoniacal muriat, by the addition of fixed 
alkali, or by precipitating with ammoniac a folution of gold, 
made in agua regia, compofed of pure nitric and muriatic acids. 
The fulminating gold always weighs one fourth more than the 
gold diflolved in agua regia. The terrible effects of fulminating 
gold render it neceflary to act with great caution in the ma- 
nagement of this fubject: it muft be carefully dried in the open 
air, without being brought near the fire, as a ftrong heat is — 
not neceflary to produce the fulmination, and friction alone is 
fufficient for this purpofe: the veflels which contain it ought 
not to be clofed with glafs ftoppers, but with cork ; the moft 
dreadful accidents have fhown, that glafs ftoppers, by the fric- 


Nut-gall precipitates the folution of cobalt of a light blue colour’; that of zink 
of acinerous green; of copper green, which becomes grey and reddifh; of filver, 
firft reddith ftriz, which foon takes the colour of burnt coffee; that of gold purple. 
Thefe facts have been obferved and defcribed by Monnet, who likewife found . 
that thefe precipitates are foluble in acids, and that alkalis unite to the laft men- 
tioned folutions, without occafioning any precipitate. 

To thefe the academicians of Dijon have added the following facts: Solution of 
arfenic is not altered by nut-gall; that of bifmuth, affords a greenifh precipitate ; 
of nickel, a white precipitate ; of antimony, a blackifh grey ; of lead, a flate co- 
loured precipitate, whofe furface is covered with a mixture of green and'red pél- 
licles; laftly, that of tin becomes of a dirty grey by the mixture of nut-gall, and 
affords an abundant precipitate, of a mucilaginous appearance. 

We fhall recur again to feveral of thefe facts at the article Gallic Acid, in the 
vegetable kingdom. It may, however, be remarked in this place, that the expe- 
riments which Monnet and the academicians of Dijon have made with the de- 
coction of nut-galls, and which will be afterwards mentioned in the vegetable 
kingdom, relate to the action of the pure gallic acid on metallic folutions, as this 
will enable us t¢ explain n the difference in the refults of thefe ee apicirars — Note 
of the Author. 
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tion they produce in the necks of the veffels, expofe the operar - 
tor to great danger, from the fulmination of fuch particles of 
the gold as may remain between the ftopper and the neck. A 
terrible accident happened i in the laboratory of Baumé, which ; 
is related in his Chemie Experimentale et Raifonee. 

The opinions, of chemifts have been various mining the 
caufe ef the detonation of fulminating gold, Baumé fuppofed 
that a nitrous fulphur, to which he attributes the fulminating 
property, Is formed in this experiment ; but Bergman as 
fhown that this experiment is not admiffible, fince le made ful- 
minating gold without the nitric acid, by diffolving a precipi- 
tate of gold in the fulphuric acid, and precipitating it again 
by the ammoniac. Neither does the fulmination of gold de- 
pend on ammoniacal nitrat, fince this falt would certainly be 
wathed off by the addition of much water; and it is not found 
‘that fulminating gold lofes its property by. fuch treatment. An 
attentive examination of the fulmination of gold fhows, that it 
takes fire in the inftant that it explodes ; pon ty it be heated very 
gently, brilliant {parkles, fimilar to thofe of electricity, are 
feen to efcape before its explofion, The difcharge of an elec- 
tric jar produces a detonation, but a fimple eleétric {park does 
not. Laftly, after the fulminatign, the gold is found in its 
metallic ftate. The fulmination of gold therefore appears to be 
produced by a combuftible matter ; and as ammoniacal gas is 
neceflary for the production of this compound, it is at prefent 
acknowledged that the explofion arifes from the volatile alicali, 
This theory is founded on the following facts : 

x. Berthollet obtained ammoniacal gas by gently heating 
fulminatsag gold in copper tubes, one extremity of which was 
plunged, by means of a fyphon, beneath the mercury of a 
pneumato-chemical apparatus. After this experiment the gold 
was deprived of its fulminating BRERA and reduced to the 
ftate of an oxyd. oul 

4 By expofing fylminating gold to a he of heat not fuf. 
ficient to caufs it to fulminate, Bergman deprived it. of that 
property by gradually volatilizing the ammoniacal gas. 

3. Whena few grains of fulminating. gold are detonated in 
copper tubes, whofe extremity is plunged beneath the mercury 
of the pneumato-chemical appatatus, azotic gas and a few drops 
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ef water are obtained, and the gold is reduced. Berthollet, 
the inventor of this experiment, thinks that the ammoniae is 
decompofed ; that its hydrogen, uniting with the oxygen of the 
oxyd of gold, reduces this oxyd by forming water, and that 
the azotic gas is fet at liberty ; the fulmination, therefore, de- 
pends on the combuition of the hydrogen, and the fudden dif- 
engagement of the azotic gas. é 
4. Concentrated fulphurie acid, melted fulphur, fat hte or 
ether, deprive gold of its fulminating property, by feizing the 
ammoniac. <A fingular property of fulminating gold, which 
fhows its action, is, that when it is exploded on a plate of me- 
tal, either lead, tin, or even filver, it makes a mark or per. 
foration in it. Laftly, it does not appear capable of taking 
- fire in-very ftrong and well clofed veflels, fince, according to 
‘Lewis, it produced no explofion in an iron ball well clofed and 
ftrongly heated. This phenomenon appears to depend on its 
being neceflary that a {pace fhould be left for the difengage- 
_ ment of the azotic gas. Bergman, who was not well acquaint. 
ed with the nature of the gas difengaged during the fulmina- 
tion of this precipitate, aad who confidered it as pure air, to- 
gether with a {mall portion of ammoniac, has given a fimilar 
explanation of the experiments made by the Royal Society of 
London *. Berthollet has difcovered that the oxyd of filver, 
precipitated from the nitric acid by lime, and digefted with 
ammoniac, which feparates it when: the oxyd has affumed-a 
blackith colour, acquires the property of- detonating, not only 
by a heat. very ‘little fuperior to that of boiling water, but 
likewife by the mere friction of any fubftance in the flightedt 
manner. ‘This fulminating filver is much mere remarkable 
than even that of gold, whofe fulmination is owing to the fame 
caufe. The ammoniac, decanted from this oxyd, depofits, by 
flow evaporation, {mall brilliant and lamellated cryftals, which 
have the fulminating property, even at the bottom of the wa- 
ter, by fimple friGion. 
The folution of Leni is precipitate Kd alkaline seein 


% See the valuable differtation of this chemift on the Fulinatng Cale of > Aas 
Vel. HH. of his Chemical Eflays. London, 1784. . 
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while the fixed alkali unites to the acid ; the fulphur which 
falis down combines with the oxyd of gold; but this combina- 
tion is by no means ftrong, for the fulphur may be driven off, . 
_and the perfec metal left pure, by the application of heat. We 
mnft here obferve, that gold, precipitated from its folation by — 
any intermedium whatfoever, 1s perfectly pure, even more fo 
than gold purified by the procefs of parting; becaufe it is fe- 
parated from the filver it may contain in this latt procefs, which 
may fall down in the form of a-muriat, and takes place even 
during the folution of gold, as we have before remarked. 

Gold has not the ftrongeft affinity of any metal with nitro- 
muriatic acid ; almoft all other metallic fubftances, on the con- 
trary, feparate it from its folvent; bifmuth, zink, and mer- 
cury, precipitate gold. A plate of tin, plunged in a folution of 
gold, feparates the perfect metal in the form of a deep violet. 
powder, called purple precipitate of Cafius.. This precipitate, 
which is ufed in painting in enamel and on porcelain, is pre. 
_ pared by diluting a folution of tin in nitro-muriatic acid, with 
a large quantity of diftilled water, and pouring in a few drops 
of the folution of gold; when the folutions are well faturated, 
a red or crimfon precipitate is immediately formed, which at 
the end of a few days becomes purple: this precipitate is light, 
and, as it were, mucilaginous ; it is feparated from the liquor | 
by. filtration, wathed, and afterwards dried. It confifts of the 
oxyds of tin and gold, and its preparation is one of the moft 
fingular operations in chemiftry, with refpe& to the variety 
and uncertainty of the phenomena it exhibits; fometimes the 
precipitate is of a beautiful red, fometimes its colour isadeep _ 
violet ; and, what is ftill more aftonifhing, it frequently hap- 
pens that the mixture of the two folutions caufes no precipi- 
tate whatever. Macauer, who very carefully obferved thefe 
watieties, finds that they depend almoft always on the ftate of 
the folution of tin made ufe of ; if the folution has been made 
too rapidly, the metal is too much oxydated, and is contained 
in too {mall a quantity for the acid of the folution of gold ta 
a&t on it; for it is to the ation of this laft on the tin, that he 
attributes the formation of the purple precipitate of Caf rl fe 
In order to fucceed in this operation, according to him, the fo. — 
lution of tin muit be made very flowly, and in fuch a mannex 
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that it may contain the greateft poflible quantity of metal not 
4oo much oxydated: on thefe principles he lays down the fol- 
lowing proceffes for makigg*purple precipitate. Pieces of tin 
are to be diflolved in a mixed acid, made of two parts of nitric 
acid and one part of muriatic acid, diluted with an equal weight 
of diftilled water; on the other hand, very pure gold muft be 
diffolved by heat in a mixed acid, compofed of three parts of 
, nitric acid and one part of muriatic acid; the folution of tin 
is to be diftilled in 100 parts of diftilled water, and divided in- 
to two portions; to the firft of the two, an additional quantity 
of water is to be added, and each muft be tried with a drop of _ 
the folution of gold; that which affords the moft beautiful red 
colour muft be noted, and the fame management adopted ‘with 
the others ; after which the folution of gold muft be anipesoiee in 
till it no shed occafions any precipitate. / 

_ Lead, iron, copper and filver, have likewife the feaaaey of 
feparating gold from its folvent ; lead and filver precipitate it 
of a deep and dirty purple ; copper and iron feparate it with 
its metallic brilliancy ; the nitric folution of filver, and that 
of fulphat of iron, likewife dccafion a red or brown niger 
from any folution of gold >,’ 

The action of neutral falts on gold is not ise 3 itis 
only obferved, that borax, fufed with this metal, alters its 
colour, and renders it remarkably pale, whereas nitre or 
muriat of foda re-eftablifh the colour. The folution of borax, 
poured into the folution of gold, caufes a precipitate of bo- 
racic acid, charged with particles of the metal c. 

Sulphur is incapable of uniting with gold, and is advantage- 
oufly ufed to feparate metals, with which gold may be alloyed, 
more efpecially filver: this alloy is melted in a crucible, and 
flowers of fulphur, or fulphur in powder, 1s thrown on its 
furface : the latter fubftance, melting and combining with the 
filver, floats above thé gold in the form of a blackifh fcoria. 
it muft be obferved, that this operation, called dry parting, ne- 
ver feparates the two metals accurately from each other, and 
that it is not ufed, except: when the mafs of filver does not 
contain 2 fufficient quantity of gold to repay the expence of 
the alate of parting by aquafortis. 
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_ Alkaline fulphure completely diffolves gold. Stahl even 
thinks that this procefs was ufed by Mofes, to render the calf 
of gold adored by the Hraelites foluble in water: to form this 
combination, a mixture of equal parts of fulphur and potath 
mutt be quickly fufed with one-eighth part of the whole weight 
of leaf gold; this matter being poured out and levigated on a 
ftone, forms, with hot diftilled water, a yellowifh- green folu- 
tion; containing an auriferous {nlphure of potafh; the metal 
may be precipitated by means of acids, and feparated from the 
fulphur, which falls down at the fame time by heating it in an 
veffel*, | 
Gold combines with moft metallic eetenenin and exhibits 
many important phenomena in its combinations. — 

‘It unites with arfenic, and forms a brittle pale compound ; 
the laft portions of arfenie are very difficultly feparated from 
this alloy by the aétion of heat; the gold feems to topaenalis- 
cate fixity to it. : 

The alloy of cobalt with gold ag) not been sateiaaie 

It unites with bifmuth, which renders it white and brittle, 
as do likewife nickel and antimony ; as thefe metals are very 
oxydifiable, and, for the moft part, fufible, they are eafily fe. 
parated from gold by the combined aétion of fire and air. 

Sulphure of antimony has been’ greatly extolled by the al- 
chemifts for the purification of gold ; when this fubftance is 
melted with gold, alloyed with other metallic fubftances, as 
copper, iron, or filver, the fulphur of the antimony unites to 
the alloy, and feparates them from the gold, which is found at 
the bottom of the veflel; this gold 1s contaminated with anti- 
mony, and muft be purified by a white heat; the antimony, 
by this treatment, is volatilized, but the laft portions require 
a very ftrong heat to drive them off. It is likewife obferved, 
that this metal carries up certain portions of gold im its vola~ 
tilization. This procefs, fo celebrated by the alchemifts, has 
not, therefore, eny advantage over that in which pte is 
employed alone. | | 

Gold readily unites with zink ; the produc is a mixed me- 
tal, more brittle and white in proportion as the quantity 
of metal is greater. This alloy, made with equal parts of 
each metal, is of a very fine grain, and takes fo beautiful a 
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polifh, that it has been recommended by Hellot to make mir- 
rors, of telefcopes, not being fubje& to tarnifh, When the 
zink is feparated from the gold by calcination, the oxyd whicly 
this metal affords is reddifh, and carries Bp a {mall ANABLIEY of 
gold with it, as Stahl has obferved. 

Gold has a ftronger affinity with mereury than at iether | 
metallic fubftances, and is capable of decompofing their amal. 
gams ; it unites with mercury in every preportion, and forms 
an amalgam which is more ‘folid, and of a darker colour, in 
proportion as the quantity of gold is greater; this amalgam 
- liquifies by heat, and cry ftallizes by cooling, as:do moft.com- 
pounds of this nature; it is not well known what regular form 
it takes. Sage affirms, that the cryftals refemble plumofe fil- 
ver, and, by the magnifier, appear to be quadrangular prifms. 
He likewife aflerts, that the mercury acquires fixity in this 
combination, This amalgam is employed in water-gilding. 

Though gold is not capable of oxydation by the aétion of 

the fire of our furnaces with. accefs of air, it. neverthelefs . be- 
comes fo when heated together with mercury: if mercury, 
with one forty-eighth of its weight of gold, be heated in a flat- 
bottomed, matrafs, whofe neck is drawn out into a capillary 
tube, in the fame manner as 1s done in the preparation of the 
oxyd of mercury, called precipitate per fe, the two metallic fub- 
ftances become oxydated at the fame time, and are converted 
into a.deep red powder. This compound oxyd, according to 
Baumé, is obtained in much lefs time than that of mercury 
alone. We here fee a metal, which, though very difficult to 
oxydate alone, allifts and facilitates the oxydation of another 
metallic matter, which is likewife very difficultly oxydated.. 
_ Gold is eafily alloyed with tin and lead; thefe two metals 
deprive it of all its ductility ; its alloy with iron is very hard, 
and may be ufed to form cutting inftruments, much fuperior 
to thofe made with pure fteel; this mixture is grey, and  at- 
tracted by the magnet. Lewis propofes gold as a very aed 
‘and firm folder for {mall pieces of fteel. 

Gold combines with copper, which gives it a red iabak, 
and greater firmnefs, at the fame time that it renders it more- 
fufible : this alloy is mixed in different proportions for money, 

plate, and toys. Laftly, Gold is alloyed with filver, which de« 
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ptives it of its colour, and renders it very pale: this alloy is 
not, however, made without a certain degree of difficulty on 
saccount of the different fpecific gravities of thefe two metals,’ 
as Homberg obferves, who faw them. feparate during their fu- 
fion. The alloy of gold with filver foacei the wee si of the 
jewellers and gold-beaters. 

As gold is of the moft extenfive iii and, by the convention 
of mankind, is become; together with filver, the price of all 
the other productions’ of nature and of art, it is of importance 
to afcertain the degree of purity of this precious metal, in or- 
der to prevent the deceptions which covetoufnefs might pro- 
duce, and to caufe the value of all the maffes or pieces of gold 
difperfed in commerce to be the fame, equal weights being | 
fuppofed. Severe laws, founded in juftice, have therefore been 
made, eftablifhing the quantity of alloy neceflary to be ufed, in 
order to give the due degree of hardnefs and rigidity to gold 
intended to form utenfils, in which thefe properties are necef- 
fary. Chemiftry affords methods of afcertaining the quantity 
of imperfect metal mixed with gold: the operation by which 
this knowiedge is obtained is called the affay of gold. Twenty- 
four grains of the gold intended to be affayed is cupelled with 
forty-eight grains of filver and four drachms of pure lead; the 
latter, in its vitrification, carries along -with it the imperfecé 
metals, fuch as copper, &c. and the gold remains combined 
with the filver after the cupellation is finifhed. Thefe two 
metals are feparated by an operation called parting ; the part 
ing of gold and filver confifts in the feparating of the two me-. 
tals by a folvent, which acts on filver without affecting gold: 
aquafortis is commonly ufed. Silver is added to the gold, be- 
caufe experience has {hown that it is neceflary the gold fhould: 
be mixed with at leaft double its weight of filver, in order that 
the nitric acid may perfe@ly diffolve’ the latter metal. As 
three parts of filver are ufually added to one of gold, this pro- 
cefs is called. ie ag the gold being one-fourth of the weight 
of the alloy. | a | 

The hetalhies binebag buboig hammered Hie and care being ta-_ 
ken to heat it from time to time, left it fhould become hard 
and break in pieces, and fome part fly away and be loft, it is 
then rolled up in a fpiral form, and put into a fmall matrafs, 
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with five or fix drachms of precipitated aquafortis at.32°, 
which has been previoufly diluted with half its weight of wa- 
ter: a gentle heat is applied till the effervefcence has taken 
place; the filver is diffolved, and the metallic coil affumes 
a brown colour. When the aétion of the acid has ceafed, it is 
decanted off, and about half an ounce at 30° is to be poured on 
the metal, and boiled on it till the filver be completely diffolv- 
ed. This fecond operation is called the repetition. The fpiral 
piece of metal, which is now become very thin and porous, is 
wathed with water, and put into 4 crucible, together with the 
water; the water is then decanted off, the crucible made red 
hot, and the gold is found pure with all its metallic proper- 
ties: by the weight of the gold, the quantity of alloy it origi« 
nally contained’ is known. To afcertain with precifion the 
quantity of imperfect metal which the gold ‘may contain, a gi-- 
ven mafs of gold is fuppofed to contain twenty-four parts, call. 
ed carats; and, for great exaétnefs, each carat is divided into 
thirty-two parts, called thirty feconds of a carat: if the gold 
after the aflay has loft one grain out of twenty-four, it is gold 
of twenty-three carats ; if it has loft one grain and a half, it is 
gold of twenty carats fixteen thirty-feconds, and fo forth. The 
weight ufed in the aflay of gold is called the afay weight, and 
r ufually confifts of twenty-four grains ; it is divided into twen- 
ty-four carats, which are likewife fubdivided into thirty-two 
parts: an aflay weight, which weighs twelve grains, is like- 
wife ufed, but divided into twenty-four carats, and the carat 
into thirty-two thirty feconds. 

There are two important obfervations neceflary to .be made 
refpeCting the operation of parting. 

1. Some chemifts have thought that the nitric acid diffolves 
-a {mall quantity of gold with the filver. Baume has obferved, 
(pag. 117 and 118 du Tom. III. de fa Chemie), that the filver 
obtained in the operation of parting contains a notable quanti- 
_ty of gold. Ont of two pounds of fine grain filver, ufed by 
‘ this chemift, to make lapis infernalis, he affirms, that he has 
ufually feparated near half a drachm of gold in the form of a 
black powder ; however, when the parting is made with an 
acid not too-much concentrated, and the folution is not carried 
too far, the gold remains pure and untouched, and the filver 
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contains no portion of that metal. The gentlemets of the ches 
mical clafs of the Academy were directed, by adminiftration, 
to examine whether, in the procefs of parting, the mitric acid 
diffolves gold ; they made a great number of experiments, from 
which they concluded, “ that in the operation of parting, ac- 
‘¢ cording to the received rules and ufage, there can never be 
« the {malleft lofs on the gold, and that this operation may be 
“ confidered as perfect.” This decifion, extratted from the re- 
port publifhed by the Academy, is well calculated for the in+ 
formation of the public, and the eftablifhment of commercial 
confidence refpecting this fubjeét. a 
2. Many docimaftic philofophers, and amongit others Schind« 
ler and Schlutter, have thought that the coil of gold, after 
patting, retained a {mall quantity of filver ; to this portion 
they gave the name of /urcharge, ot interhalt. Hellot, Mac« 
quer and Tillet, who were commiffioned to examine the ope= 
ration of the aflayers of money, have proved, that it does not 
contain filver ; yet Sage affirms in his work, entitled, L’Art 
@effayer Por et Pargent, page 64. that this gold always retains a 
fmall proportion of filver, and that it may. be exhibited by 
diffolving the metal in twelve parts of nitro-muriatic acid, the 
cold folution depofiting, at the end of-a certain time, and often, 
even twelve hours after it has been made, a fmall quantity of 
muriat of filver, in the form of a white powder. 

Gold is applied to a great number of ufes; its fearcity and 
ptice prevent its being tiade into utenfils ot veffels ; but as its 
brilliancy and colour are very agreeable, methods have beea 
found of applying it to the furface of a great number of bodies,* 
which it at the fame time defends from the ie of the 
aif. ar 

This art, in general called ilaidg, is performed in a vatiety 
of methods. Leaves of gold are often applied on wood by 
means of fome glutinous fubftance. A powder of gold is pre- 
pared by triturating the clippings of gold leaf with honey, 
wathing the pafte with water, and drying the particles of gold 
which precipitate. Shell gold is an oxyd of gold, mixed with 
a mucilaginows water, ot folution of gum. The name of gold 
in rags is given to the following preparation: Rags are fteeped 
in a folution of gold, and afterwards dried and butned for ufe ; 
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a wet cork i is dipped in thefe afhes, and rubbed on filver, upon 
which the minutely divided gold eafily applies itfelf. We have 
already f{poken of water-gilding ; this is done by previoufly 
cleaning a piece of copper, intended to be gilt, with fand and 
weak aqua-fortis, called agua fecunda, after which the piece is 
plunged in a diluted folution of mercury ; the mercury which 
_ precipitates caufes the amalgam of gold to adhere; which is 
{pread on the piece, after having wafhed it with water to carry 
off the acid; when the amalgam is uniformly fpread, the piece 
is heated on charcoal, to volatilize the mercury, and the work 
is finifhed by covering it with gilder’s wax, compoied of red 
bole, verdigrife, alum, or martial vitriol, incorporated with yel- 
low wax, and heated once more to burn off the wax. 

The other ufes of gold, for toys, laces, &c. are fufficiently 
known without enumeration. As to the medicinal virtues at- 
tributed to gold, it is admitted by all phyficians of reputation, 
that they are imaginary, and that the effeéts of the different 
kinds of potable gold propofed by the alchemifts, arife from 
the fubftances in which the metal has been mixed or diflolved. 
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als gold leaf be fhut up in clofe veffels with oxygenated muriatic acid gas, the 
gold foon difappears, and is converted into a yellow fluid. On opening the veffel 
it will be found that the gas has been abforbed. Scherer obferved, that concen- 
trated oxygenated muriatic acid occafioned an immediate inflammation, on com- 
ing into conta with gold leaf. See Gren’s Four. der Phyf. B, VIL f. 375, 

b Though the oxygenated muriatic, or nitro-mariatic acids, are to be confidered 
as the proper folvents of gold, yet the oxyd of that metal combines readily with 
fome of the other acids, and forms with them metallic neutral falts, the proper- 
ties of which have been hitherto but little inveftigated. 

The fulphat, nitrat, and muriat of gold are faid to be incryftallizable. The 
borat is unknown. The phofphat melts by heat into a beautiful clear red glafs, 
Phofphoric acid, according to Margraaf, precipitates gold in its metallic ftate by 
long ftanding, from its folution in aqua regia. . The tartaric acid diffolves oxyd of 
gold, but the falt which it forms is unknown. Oxalat of gold is infoluble in wa- 
ter. The citrat and malat of gold have net been examined. Benzoat of gold has 
been obtained in the form of irregular cryftals, which are difficultly foluble in 
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water, and rernain unchanged in the air. The acetat and fuccinat of gold are lite 
tle known, Pruffiat of potafh precipitates gold from its folution in aqua regia, 
bat an excefs of the pruffiat rediffolves the precipitate. Gren’s Handbuch. Gold. 

¢ Mr. Tennant, in the courfe of his experiments on the diamond, had occafion 
to obferve, that when that fubftance was not in fufficient quantity to fupply the 
alkali of the nitre with carbonic acid, a portion of the gold was diffolved. This 
obfervation induced him to put fome thin pieces of gold into the tube, together 
with nitre, and to expofe them to a ftrong red heat for two or three hours, About 

60 grains of gold were found to have been diffolved. Upon the addition of wa- 
ter about 50 grains of the gold were precipitated in the form of a black powder. 
The greater part of this precipitate was in its metallic ftate. The gold remaining 
in the folution communicated to it a light yellawcolour. It was precipitated, firft 
of a deeper yellow, then of a green, and at laft of a blue colour, by the addition 
of diluted fulphuric, or nitric acids) Mr. Tennant attributes the change of co- 
lour to the gradual precipitation of the gold in its metallic form. While in folue 
tion, it exifted in the ftate of an oxyd. Morveau Elem. de Chem. Tom. U. p. ir 
Bergman, Opuftul. Tom. II. p. 189. Encyclop. Method. Tom. I. p. 176. 

@ Phofphorus unites by fufion with gold. Pelletier fucceeded.in effe&ting this — 
cembination, by melting together, in a covered crucible, four parts of gold duft 
with eight of glaffy phofphoric_acid, and one of charcoal. The phofphure is 
paler, whiter, and more brittle than gold, This combination may be decompokd 
by roafting it in an open fire: 
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CHAPTER XXII. 
_GONCERNING PLATINA. 


Pratima, which has not been known as a peculiar metal for 
more than forty years, has been hitherto found only in the. 
_ gold mines of America, more efpecially in thofe of Santa Fé, 
near Carthagena, and in the Bailiwick of Ghocoin Peru. The 
Spaniards give it this name from the word plata, which figni- 
fies filver in their language, by way of comparifon to that me- 
tal, whofe colour it imitates. The name of white gold, however, 
appears to agree better with its properties than that of (izle 
jdver, becaufe it in fa& refembles gold much more than filver 
in moft of its properties. Some toys made of platina were in 
exiftence before the time we have cited; but as this metal 
- cannot be melted and wrought alone, it is probable that the 
fnuff boxes, heads of canes, and other utenfils of this kind, 
which were fold under the name of platina, were alloys of this | 
metal with certain metallic fubftances, which might give it fu- 
fibility, as we fhall fee in the hiftory of its alloys. 

The platina, in mineralogical collections, has the form of 
{mall grains, its plates of a blueilh black, whofe colour is in- 
termediate between thofe of filver and iron. Thefe grains are 
mixed with many foreign fubftances ; they contain {mall parti~ 
cles of gold, blackith ferruginous fandy grains, which by the 
magnifier appear f{corified, and certain particles of mercury ; 
the mercury is feparated from this mixture by heating ; wath- 
ing carries off the fand, and grains of iron, which may like- 
wife be feparated by the magnet; after which the particles of 
gold and grains of platina only remain, which are eafily fepa- 
rated according to Margraaf. If the grains of platma be exa- 
mined by the magnifier, fome appear angular, others round and, 
flat, like a kind of button. When beat on the anvil, moft of » 
them are flattened, and appear dudtile; fome break into feve- 
ral pieces; the latter examined more narrowly, appear to he 
hollow, and. particles of 1 iron and a white powder has heen 
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found within them. The property of being attracted by the 
magnet, which thefe grains poflefs, though accurately feparat- 
ed from the ferruginous fand they contain, muft doubtlefs be 
attributed to a portion of iron contained within them. 

The hardnefs of this metal nearly approaches to that of iron; 
_ the fpecific gravity of platina, mixed with all the foreign mat- 
ters we have {poken of, nearly approaches to that of gold; it 
lofes in water between one fixteenth and one eighteenth of its 
weight. Buffon and Tillet compared together an equal volume 
of platina, and of gold reduced into particles fimilar to thofe 
of the platina, and found that the fpecific gravity’ of the for- 
mer was about one twelfth lefs than the gold. Late experi- 
ments have fhown, that platina exceeds gold in weight, when 
it has been purified by a long fufion?. 

It is not probable that platina exifts in its ores in the fea 
form as it comes to us, but that its granular or plated figure 
is produced by the motion of the waters by which it is carried 
from the mountains to the plains. It has been fometimes found 
in maffes of confiderable magnitude; the fociety of Bifcay pof- 
fefs one of the fize of a pigeon’s.egg. As it is found in the 
neighbourhood of gold mines, it is always mixed with a quan- — 
tity of this metal. ‘The mercury it contains is part of that 
ufed in extracting the gold. Though toys made of platina 
have been long fold, this metal was_not diftinguithed as a pecu- 
liar fubftance till lately: the workmen paid no particular at- 
tention to it, and appear to have fet no value on it, becanfe of 
its dull afpect, and the difficulty of treating it. The firft per- 
fon who paid any particular attention to platina, was a Spanifh 
mathematician, Don Antonio Ulloa, who accompanied the 
French Academicians in the celebrated expedition to Peru, for 
determining the figure of the earth. This philofopher gives a 
curfory account of it in the relation of his voyage, publifhed. 
at Madrid in the year 1748. Charles Wood, an Englifh me- 
tallurgift, brought a quantity of this metal from Jamaica in 
the year 1741, which he afterwards examined, and gave an 
account of his experiments in the Philofophical Tranfactions 
for the years 1749 and 1750: at this era, the greateft chemifts 
in Europe appeared emulous in their inquiries refpecting this 
new metal, which promifed, by its fingular properties, fuch 


PLATINA. 515 


coniiderable advantages. Scheffer, a Swedifh chemift, publith- 
ed his experiments on platina in the Memoirs of the Academy 
of Stockholm, in the year 1752. Lewis, an Englifh chemift, 
made a connected and almoft complete feries of experiments on 
this metal, which may be found in the Philofophical Tranfac- 
tions for the year 1754. Margraaf has inferted in the Me- 
moirs of the Academy of Berlin for 1757, an account of his 
experiments on this new metal. Moft of thefe Memoirs were 
collected by Morin, in a work entitled Za platine, Lor blanc, 
ou le huitiéme métal, Paris 1758. At the fame time Macquer 
and Baumé made, in conjunétion, a great number of import. 
ant experiments on platina, which were publifhed in the Me. 
moirs of the Academy for the year 1758. Buffon has given 
an account in the firft volume of the Supplement to his Natu. 


‘ral Hiflory, of a feries of inquiries refpecting platina made by 
‘himfelf, Morveau, and the Count de Milly. The Baron Sick. 


engen has likewife made a feries of experiments on this me- 
tal; his work has not yet been publifhed in French, but Mac- 
quer has given an extra& of it in his Diétionary of Chemiftry. 
Rome de Lifle has communicated to the academy certain ex. 
periments made by himfelf on platina. The f{carcity of this 
metal, and the difficulties attending the experiments made on 
it, {topped for a time the progrefs of inquiries, but within the 
laft few years they have been refumed with new fpirit. Berg- 
man, Achard, and Morveau, have exerted themtfelves 1 in the 
examination of the properties of this metal. 

Platina purified and feparated by wafhing, trituration, and 
by the muriatic acid, from the foreign bodies it may contain, 
and afterwards expofed to the moft violent heat of a furnace, 
is not altered, but its parts flightly adhere together.. Al! the 
chemifts, who have made experiments on this metal, agree in — 
this refpe@. Macquer and Baumé kept it for feveral days ex- 
pofed to the continual fire of a glafs-houfe, without any other 
alteration, than that its grains were flightly adherent to each 
other ; but this agglutination was fo flight, that they feparated 
even by touching. They obferved, that in thefe experiments 
the colour of the platina became brilliant by a white heat ; 
that it acquired a dull and greyifh colour after it had been 
heated a long time ;/ and laftly, that its weight was conilantly 

js ie | 


516. . PLATINA. 


increafed as Margraaf had afcertained, which could only arife 
from oxydation. Thefe chemifts expofed platina to the,focus 
of a large burning mirror; 1t firft f{moked, then emitted very 
lively fparks, and lafily, thofe portions which were expofed to 
the centre of the focus, melted in the {pace of a minute. The 
melted portions were of a white brilliant colour, in the form 
of a button; they could be cut into pieces with a knife; one 
of thefe mafles was flattened on the anvil, and converted into. a 
thin plate, without cracking or breaking, but it became hard 
under the hammer. This valuable experiment fhows, that 
platina is fufible by a fire of the utmoft violence ; that it is as 
malleable as gold and filver, and that it is fearcely alterable by 
the action of fire; for in all thefe experiments, moft of which 
were made in the open air, the platina exhibited no appearance 
of oxydation. Morveau has likewife fucceeded in melting 
platina in the wind furnace defcribed by Macquer, by means 
of his own reducing flux, compofed of eight parts of pounded 
glafs, one part of calcined borax, and half a part of charcoal 
in powder. Small portions alone, and without addition, are 
now very eafily melted, by heatin.; them on a lighted charcoal, 
with a ftream of vital air; but thefe {mall dudile globules 
cannot be applied to any ufe, on account of their inconfiderable 
Cn | | | ah 
Platina, when expofed to air, is not at all changed; it is not 
however known what alteration it may be fufceptible of, if 
kept red hot for a long time with contact of air; perhaps it 
might be oxydated, as Junker affirms gold and filver are, when 
treated in the fame manner. 

This metal is not altered by water, earthy reaches the fa- 
lino-terreftrial fubftances, or by alkalis. -The moft concentrat~ 
ed fulphuric acid, and the ftrongeft and mof fuming nitric and 
uriatic acids, do not aét on platina, even when boiling ; 3; nel- 
ther is diftillation, which is known to be fo efficacious in pro- 
moting the action of acids, on “ae fubftances, of any advan- 
tage in the prefent cafe. he fulphuric acid fimply tarnifhes 
the grains of platina, ras to Lewis and Baumé; the Ni- 
tric acid, on the contrary, renders them brittle. Margraaf ; 
affirms, that towards the end of the diftillation of this acid 
from platina, he obtained a {mall quantity of arfenic, a pheno- 
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menon not obferved by other chemifts. The muriatic acid 
produced no change whatfoever in grains-of platina. Marsa 
graaf likewife obtained from this acid, diftilled from the metal, 
a white fublimate, which appeared to him to be arfenic, anda 
reddifh fublimate, whofe properties he could not examine on 
account of its being in fo fmall a quantity. All thefe appear, 
however, to be foreign to the platina itfelf : this metal there- 
pas refembles gold by the flight action of the fimple acids upon 

; but the analogy 1 is {till more evident by its folubility in ~ 
‘ek oxygenated muriatic acid, and in nitro-muriatic acid. 

The firft of thefe acids diifolves platina with facility, and 
without the afliftance of a firong heat; feventy or eighty de- 
grees of heat inthe atmofphere being fufficient to facilitate this 
folution, which: takes place without any fenfible effervefcence, 
and in other refpeéts does not differ from the following. | 

The nitro-muriatic acid beft adapted to diflolve platina i is 
compofed of equal parts of the muriatic and nitric acids. To 
effe& this folution, which in general is lefs eafily performed 
than that of gold, one ounce of platina muft be put into a fe- 
tort, on which a pound of nitro-muriatic acid, in the propor- 
tions here mentioned, muft be poured ; the retort is then to be - 
placed on a fand bath, ‘with a receiver applied; as foon as the 
acid is hot, a few bubbles of nitrous gas are extricated, and 
the action of the mixed acid proceeds without violence or ra~ 
pidity. The colour of the fluid becomes at firft yellow, af. 
terwards orange, and at lalt of a very deep brown. When the 
folution is finifhed, reddifh and black particles of fand are found 
at the bottom of the retort, from which the faturated liquor 
is to be feparated by decantation : {mall irregular cryftals of a 
dufky colour are gradually depofited, which confift of a combi- 
nation af the acid and platina. The folution of platina is of a 
deeper colour than that of any other metal. ‘Though it ap. 
pears of a dark brown, yet, if it be diluted with water, it af- 
fumes firft an orange colour, which foon becomes yellow, and 
‘refembles the folution of gold: it tinges animal matters of a 
blackith brown, not at all inclining to purple. Baumé affirms, 
that platina fufed in the focus of a burning mirror, and dif- 
folved 4 in aqua regia, does not aflume a brown colour, like that 
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of platina i in grains, but that the folution is of a deep orange 
yellow colour. 

Macquer affirms, that by craorsine and cooling the folu- 
tion of platina, much larger and more regular cryftals are ob- 
tained, than thofe fpontaneoufly depofited by the faturated 
fluid. Lewis having left this folution to evaporate in the open 
air, obtained cryftals of a deep red, of a moderate fize, irre- 
- gularly formed, and refembling the ae i benzoin, though 

thicker: Bergman defcribes it as being of an o¢tahedral form. 
This falt is fharp, but fearcely cauftic ; it melts in the fire, the 
acid being diffipated, and a refidue is left in the form of an ob- 
fcure grey oxyd. Concentrated fulphuric acid occafions a pre- 
cipitate of a deep colour, which, doubtlefs, is-2 fulphat of pla- 
tina ; the muriatic acid, in a certain time, Bano a  yellowilh 
depofition. 

Alkalis and the falino. Sexvelttial fubftances decompofe the 
folution of platina, and precipitate the metal in the form of 
an oxyd: the carbonat of potafh produces an orange coloured 
precipitate in the folution of platina, which is not a pure 
oxyde Macquer and Baumé have obferved that its colour is 
owing to a certain quantity of acid it contains. It muft there- 
fore be confidered as a mixture of a portion of the oxyd. of 
platina, with muriat of potafh, or as a kind of triple falt. 


_’ This opinion is proved by wafhing the precipitate with hot 


water; for the fluid then becomes coloured by diffolving the 
falt of platina, and the refidue, which is a pure oxyd of the 
metal, is grey. Fixed alkali, boiled on this precipitate, quick- 
ly deprives it of its colour, and leaves an oxyd of platina, 
which is of a pearl colour, according to the experiments of 
Baumé: this chemift was canvinced that the precipitate of 
platina 1 is foluble in the alkah, becaufe a folution of the metal, 
dropped into an hot folution of carbonat of potath, afforded no 


precipitate. For this reafon it 1s that the folution precipitated 


by fixed alkali always retains a deep colour, and affords plati- 
na by evaporating it to drynefs. Margraaf has difcovered that 
foda does not precipitate the folution of platina, but Bergman 
has obferved, that on the addition of a confiderable quantity of 
that alkali a precipitate 1s readily afforded.| 

_ Alkaline pruffiats form an.abundant blue precipitate, which 
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according to Baumé, arifes from the iron contained in the al- 
kali; fince pruffiat of potafh, deprived of the iron it contains 
by the procefs direéted by that chemift, does not afford more. 
than a few particles of blue, with the folution of platina, 
which arife from the {mall portion of i iron always contained in 
that metal. Bergman affirms that the alkaline pruffiat, well 
faturated and very pure, does not precipitate the folution of 
platina ; and that this metal is the only one not precipitated by 
the reagent ; he, therefore, propofes this lixivium to feparate 
from it the iron which it always contains. ~ | 

The cauftic ammoniac precipitates platina of an orange yel- 
low: this precipitate is almoft entirely faline; water diffolving 
the greateft part, and becoming coloured like a folntion of gold. 
After the action of water on this precipitate, a blackifh fub- 
ftance, which appears to be ferruginous, remains. The pre- 
eipitate of platina by ammoniac differs from that of gold in its 
not poffefiing the fulminating property of the latter. , 

Nut-galls precipitate the folution of platina of a deep green 
colour, which gradually becomes lighter by flanding. 

All the precipitates obtained from the folution of platina by 
the addition of alkaline fubftances, are not capable of’ being 
vitrified, or of colouring glafs. In the trials of Lewis and 
Baume, on this fubjeét, the platina was conftantly reduced in 
grains, in ramifications, or a kind of checquer work. A fort 
of button of platina may be obtained by expofing thefe preci- 
‘pitates to a flrong heat, with certain reducing fluxes, as borax, 
cream of tartar, glafs, &c. Macquer and Baumé fucceeded in 
this manner by a forge fire, urged by two pair of ftrong bel- 
lows, to melt in thirty-five minutes a precipitate of platina 
mixed with fluxing fubftances: they obtained, bencath a hard 
blackith glafs refembling that of bottles, a button of platina, 
which appeared to have been well fnfed: this button was not 
duétile, but broke into two pieces, and appeared to be hollow , 
its fracture was grained, and its hardnefs nearly equal to that 
of forged iron, as it made cle traces in gold, copper, and even 
in iron. Though we have affirmed that the precipitates of 
platina do not appear to: be vitrifiable or capable of tinging 
glafs, yet Baumé has fucceeded in melting them into a vitri- 
form Sadat by two different procefles. The precipitate of 
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platina, mixed with calcined borax, and a very fufible white 

glafs, was expofed for thirty-fix hours in the hotteft part of a 

-potter’s furnace, and afforded a greeniih glafs, inclining to yel~ 
low, without globules of reduced metal. This glafs, treated, 
a fecond time with cream of tartar, gypfam, and vegetable 

alkali, was completely melted, and exhibited globules of pla- 

tina difperfed through their fubf@ance. Baumé feparated them 

by wathing, and found them duétile. The fame chemift after-. 
wards, together with Macquer, expofed precipitate o platina 

to the fame burning mirror with which they had fufed the me- 
tal: the precipitate exhaled a very thick and luminous fume, 

with a ftrong fmell of nitro-murtatic acids ; ut loft its red co- 

lour, refumed that of platina, and melted into a perfect bril- | 
liant batton, which was found to be an opake vitreous fub- 
flance,.of an hyacinthine colour at its furface, and blackifh 

within, and may be confidered as a true glafs of platina. It 
may however be oblerved, that the faline matters with which 

it was impregnated, contributed doubtlefs to its vitrification. 

The precipitate of platina does not appear to be foluble in. 
fimple acids, but it diffolves very well in nitro-muriatic acid, 
to which it: gives an orange colour, not at all refembling the 
brown coleur exhibited by the-platina in grains. 

‘The folution of platina is not precipitated by the alkaline or 
perfe@& neutral falts; but ammoniacal muriat precipitates it 
abundantly. The rationale of this experiment is not well de- 
cided. The orange-coloured precipitate obtained by pouring 
a folution of ammoniacal muriat into a folution of platina, 
appears to be a faline fubftance, entirely foluble in water ; this 
precipitate has a valuable property, difcovered by De Lifle, 
viz. that it is fulible, without addition, in a good furnace, or 
common forge heat, The platina melted by this, procefs is a 
brilliant, denfe, and clofe grained button; but it is not malle- 
able, unlefs it has been expofed to a very ftrong heat. Mac- 
quer thinks that this fufion, like that of the grains of platina 
expofed alone to the action of a violent fire, confifts only in the 
agglutination of the foftened particles, which being exceeding- 
ly more divided and minute than the grains of platina, adhere 
to and touch each other in a greater number of points than the 
grains; and in that manner render the texture of the metal 
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much more clofe, though no true fufion may have taken place. 
It feems, however, that if platina, in grains, be capable of fu. 
fion by the burning glafs, and of becoming confiderably dudtile, 
the precipitate of this metal made by ammoniacal muriat, may 
likewife be fufed on account of its extreme divifion ; and that 
its not being as dudtile as the button of platina fufed by the 
folar heat, may perhaps depend on its flill retaining a part of 
the matter it as with it in its precipitation, of which 
it may be poflible to deprive it by fire. 

Margraaf diffolved platina in agua regia, compofed of fix- 
teen parts of nitric acid, and one of ammoniacal muriat ; by 
diftilling this folution to drynefs, and heating the bottom of the 
retort till it was red, a falt of a deep red colour was fublimed, 
and the refidue was in the form of a reddifh powder. It is not 
known whether the folution of platina in fimple agua regia, 
made with the nitric and marine acids, will afford a fublimate 
of the fame kind by diftillation. = 

Margraaf, Baumé, and Lewis, mixed the folution of platina 
with folutions of all the other metallic fubftances ; the refult 
ef their experiments was, that almoft all the metals precipi- 
tate platina in the form of a brick-duft coloured powder, and: 
that none of thefe precipitates poffefs the metallic properties, 
as happens with moft of the other metals. This exhibits ano- 
ther analogy between gold and platina, though the latter does 
not afford a purple precipitate with tin, but a brown precipi- 
tate, inclining to red. With regard to the effect of the dif- 
ferent metallic folutions on that of platina, it need only be ob. 
ferved, that the folutions of bifmuth and lead by the nitric 
acid, of iron and copper by different acids, and of gold by aqua 
regia, do not produce any precipitate in that of platina, ac- 
' cording to Margraaf; but that, on the contrary, thofe of the 
arfeniat of potafh, of the nitrats of zink and of filver, preci- 
pitate it; the firft in the form of a cryftallized fubftance, in 
{mall quantity, and of a beautiful gold colour; the fecond in 
a red orange coloured matter, and the third in a yellow mat- 
ter. Thefe different precipitates have not yet been well ex- 
amined; and the iat by pact they are occafioned 
is unknown. 

Moft of the neutral falts have no aétion on platina. Mar. 
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graaf heated platina by a ftrong fire, with fulphat of potath 
and foda; thefe falts melted, and the platina remained in grains 
without alteration: it only communicated a flight reddifh co- 
lour to the faline fubflances, doubtlefs on account of the iron 
communicated by the metal to them. ; 

Nitre produces a fingular alteration in platina,. sheng to 
the experiments of Lewis and Margraaf. Though no detona- 
tion is produced when a mixture of bothgfubftances is thrown 
into a red hot crucible; yet, by a ftrong heat long continued, 
{uch as Lewis applied for three fucceflive days and nights to a 
mixture of one part of platina and two of nitre, the metal be- 
comes of a rufty colour. If the mixture ‘be boiled in water, 
the fluid diffolves the alkali, which takes up the brownifh pow- 
der, and the platina feparated from the liquid is found dimi- 
nifhed more than one third of its weight. The brown powder 
taken up by the alkali may be feparated by filtration. It ap- 
pears to be a kind of oxyd of platina, mixed with a {mall quan- 
tity of oxyd of iron. Lewis converted this oxyd to a whitifh 
grey colour, by diftilling it a great number of times with am- 
moniacal muriat. Margraaf, who repeated this experiment, 
adds two important fats; the firft is, that platina, combined 

with the alkali of nitre, and diluted in a certain quantity of. 
water, forms a jelly ; and the other, that by heating the por- 
tion of metal feparated from the jelly, diluted with water and 
filtrated, it becomes of a black pitchy colour. This experi- 
ment certainly fhows a great alteration of the platina, and re- 
quires to be continued, in order to decide whether, by virtue 
of repeated oxydations with nitre, 1t be poflible to reduce the | 
whole of the metal into a2 brown powder, and Mec eneeh to de- 
“termine the {tate of the platina thus oxydated. : 

The muriats of potafh and of foda, borax, and the earthy 
falts, produce no change in platina, nor facilitate its fufion ; 
ammoniacal muriat, diftilled with this metal, affords a fmall 
quantity of martial flowers by virtue of the iron it contains °. 
Chemifts are not agreed refpecting the mutual ation of arfenic 
and platina. Scheffer firft afferted, that arfenic caufes this me- 
tal to enter into fufion; but the experiment fucceeded but im- 
perfedly i in the hands of Lewis, and not at all with Margraaf, 
Macquer, and Baumé. ‘This experiment has been fince re. 


peated, and it appears that platina is in fact very fufible with 
arfenic, but that it remains brittle. In proportion as the ar. 
fenic is driven off by a continuance of heat, it becomes more 
duétile, and by this procefs it is, that Achard and Morveau 
fucceeded in making crucibles of platina, by melting it a fe- 
cond time in moulds. No one has attempted to combine co- 
balt, nickel, or manganefe with platina. 

This perfe& metal unites very well with bifmuth, which - 
renders it fo much the more fufible, as the quantity of the lat- 
ter is greater ; the alloy is brittle, and becomes yellow, pur- 
ple, and blackith in the air. This mixed metal cannot be cu- 
pelled without the greateft difficulty, and never forms a mafs 
of any confiderable duétility. | 

Platina fufes readily with antimony, and produces a brittle 
metal of a plated texture, from which the antimony may be 
feparated by the action of fire, though»not fo completely, but 
that the platina always retains a fufficient quantity to render 
it defe€tive in weight and duétility. 

Zink renders platina very fufible, and combines readily ‘vith 
it ; this alloy is brittle, and difficult to file; its colour is blue- 
ith. When the platina is moft abundant, thefe two metallic , 
fubftances are feparated by the action of fire, which volatilizes 
the zink, though the platina always retains a {mall portion. 

Platina does not unite with metcury, though triturated for 
feveral hours with that metallic fluid. It is likewife known 
that platina refifts the mercury ufed in America to feparate 
the gold. Many intermediums, fuch as water, ufed by Lewis 
and Baumé, and nitro-muriatic acid by Scheffer, have not been ° 
found to facilitate the union of thefe two metals. In this re- 
{pect platina appears to refemble iron, to whofe colour and 
hardnefs it likewife in fome refpects approaches °. 

Platina mixes very eafily with tin, and forms a very fufible 
and fluid alloy. It is brittle, fo as even to break by a fall 
when the two metals are united in equal portions. When the 
tin is in the proportion of twelve or more to one of platina, 
the mixture is confiderably dudtile, but its grain is.coarfe, and 
it becomes yellow in the air. Platina remarkably. diminithes 
the duétility of tin, and the alloy does not promife to be of any 
‘ale ; yet, when it is well polifhed, it may remain long expofed 
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to the air without alteration. It feems that Lewis, to whoni 
we are indebted for moft of the knowledge we poffefs refpeé- 
ing the alloys of platina, fucceeded in oxydating this metal, 
and diflolving it in the muriatic acid by means of tin. — 

Lead and platina unite very well by fufion, but they require 
a ftronger heat than the laft mentioned alloy. Platina deprives 
lead of its ductility ; the combination of thefe two metals is of 
a purplifh colour, and brittle, according to the proportion of 
platina, ftriated and granulated in its raGture, and quickly 
changes by expofure to air. Cupellation with lead was one of 
the firft and moft important experiments attempted to be made 
with platina, becaufe this operation was expectéd to deprive it 
of the foreign metallic fubftances it might contain. Lewis, and 
feveral other chemifts, have in vain attempted to cupel platina 
in the ordinary cupelling furnaces, though they applied a moft 
violent heat. The vitrification and abforption of the lead takes 
place as ufual at the commencement of the procefs, on account 
of the excefs of that metal; but the platina foon becomes fixed, 
and the operation is at an end. ‘The metal remains united with 
a portion of the lead, and is not at all duétile. Macquer and 
Baumé fucceeded in the perfeé&t cupellation of platina, by ex= 
pofing an ounce of the metal, and two ounces of lead, in the 
hotteft part of the porcelain furnace at Seves. The wood fire 
lafts for fifty hours fucceflively ; at the end of this time the 
platina was found flattened on the cupel; its upper furface was 
dull and rough, and eafily feparated; its under furface was 
brilliant, and, what is the moft valuable, it was eafily extend- 
‘ed under the hammer. Thefe chemifis were convinced, by 
every poflible method, that the platina did not contain lead, 
but was very pure. Morveau likewife fucceeded in cupelling | 
-a mixture of one drachm of platina, and two drachms of lead, 
in the wind furnace of Macquer: this operation, made at four 
fucceflive times, lafted eleven or twelve hours. Morveau ob-= 
tained a button of platina, not adhering to the cupel, uniform, 
of a colour refembling tin, but rather rough, which weighed 
exactly one drachm, and was found to be not at all a€ted on by 
the magnet. This procefs appears to be excellently adapted for 
obtaining platina in plates or laminz, which may be forged, 
and confequently may be employed in making various utenfils 
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of great value, with refpect to hardnefs and unchangeablenefs. 
Baumé has likewile obferved another very ufeful property, 

viz. that of welding and forging together, like iron, without 
the affiftance of any other metal. After having heated two 
pieces of platina to whitenefs, which had been cupelled in the 
furnace of Seves,: he placed them one on the other, and ftrik- 
ing them brifkly with the hammer, they welded together as 
quickly and firmly as two pieces of iron would have done. 
The great importance of this experiment, with refpect to the 
arts, need not be infifted on. 

“Macquer could not obtain an alloy vail forged iron and pla- 
tina: this mixed metal would poffefs the great advantage of 
uniting the hardnefs of fteel with a confiderable du@tility, or at 
leaft.1t would not be brittle like fteel. The Englifh chemift 
we have quoted melted a mixture of caft iron and platina; the 
alloy was fo hard as not to be touched by the file; it had a 
flight degree of duGility, but broke fhort when ignited. 

Platina communicates hardnefs to copper, with which it 
melts with confiderable facility: this, alloy is du@tile, when the 
dofe of copper is three or four times greater than that of pla- 
tina; it is capable of taking the moft beautiful polith, and. was 
not. tarnifhed in the air during the {pace of ten years. 

Platina partly deftroys the ductility of filver, augments its 
hhardnefs, and impairs its colour. This mixture is very difi- — 
cult to fufe; by fufion and reft the two metals are feparated. 
Lewis obferved, that filver melted with platina was thrown up. 
againft the fides of a crucible with a kind of explofion ; a pro- 
perty which appears to belong to filver alone ; for D’Arcet has 
obferved that this metal breaks balls of porcelain, in which it 
is enclofed, and is thrown out by the action of the fire. 

Platina does not readily combine with gold, but by the help 
of a very ftrong fire. It greatly alters the colour of this me- 
tal, unlefs its quantity be very {mall; thus, for example, a 
forty-feventh part of platina, and all the proportions below 
that, do not greatly: change the colour of gold. Platina does 
not much impair the du@ility of gold, which is lefs affeéted 
than any other metal by the admixture. The fpecific gravity 
of platina being fuperior to that of gold, might give rife ta 
frauds; and for this reafon the Spanifh miniftry have prohi- 
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bited its exportation : es fince chemiftry has difcovere 
methods for diftinguifhing the alloy of gold with platina, and 
even of platina alloyed with gold, thefe fears ought no longer | 
to be atterided to; and it is much to be defired that platina 
may no longer be prohibited, but that this new metal, which 
promifes fuch confiderable advantages to choles may become 
an article of commerce. 

The folution of ammoniacal muriat, as we have ehweniiea: 
has the property of precipitating platina ; if, therefore, gold 
be fufpeéted to be alloyed with platina, its folution in agua re- 
gia may be aflayed with a folution of ammoniacal muriat. The 
{mall quantity of platina it contains will occafion an orange or 
reddith precipitate ; if no precipitate is thrown down, the gold 
does not contain platina. If it fhould happen that the valuable 
properties of platina fhould at fome future time render it more 
fcarce and valuable than gold, it will not be in the power of — 
avarice to deceive us in alloying it with gold, fince a folution 
of fulphat of iron, which has the property of precipitating the 
folution of gold without producing any change in that of pla- 
tina, would immediately expofe the deception. A piece of tin, 
plunged in a folution of platina alloyed with gold, would like- 
wife fhow the prefence of the latter, by becoming covered with. 
a purple precipitate ; whereas platina gives only a dirty brown 
precipitate, of a reddith colour: this laft precipitate likewife | 
does not colour glafs, whereas the precipitate of gold gives it 
a purple colour. 

All the properties of dase which we have éxneniida ap- 
pear to prove that this fubftance is a peculiar metal: its want 
of dudtility and fufibility, which have been confidered by fome 
writers as ftrong objections to this opinion, are not capable of 
overthrowing it, fince there is perhaps a lefs difference between 

the fufibility of platina and forged iron, than between that of 
forged iron and lead, and fince its want of ductility arifes from 
its not having undergone complete fufion. As to the opinion 
of thofe philofophers who confider platina as a natural alloy of 
iron and of gold, however ingenious and fatisfactory it may 
appear, it is impoffible to admit it, until the metal has been 
feparated into the two others by an accurate analyfis, and until 
platina can be better imitated by the artificial alley of gold and ~ 
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iron. Laftly, Macquer has made a very ftrong objection a- 
gainft this laft opinion, by obferving, that the more platina is 
deprived of the iron it contains, the greater is the difference 
between its external appearances and thofe of gold. 

The important ufes to which this precious metal may be ap- 
plied*will be eafily conceived, when it is confidered that it 
unites the indeftrudtibility of gold to a degree of hardnefs al- 
moft equal to that of iron; that it refifts the ation of the moft 
violent fire, and alfo of the moft concentrated acids. It can- 
not be doubted but that chemiftry and the arts would be in the ~ 
higheft degree benefited by its being een to ufeful pur- 
pofes. 
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a Tne fpecific weight of this metal, as afcertained by Morveay, is 20,847. 

b Morveau fucceeded in partially oxydating the furface of a plate of platina, 
by keeping it in a red heat, and by projecting upon it oxygenated muriat of pot- 
 afh. ‘The falt did not detonate, but it was volatilized with a refidue. Ann. de 

Chem. Tom. XXYV. p. 1. 

c A recent experiment of Morveau’s feems to fhow that platina, in the ufual 
temperature, amalgamates by long contact with mercury, though very flowly in- 
deed, and ina very weak degree. This union, however, is greatly aflifted by 

‘heat. Morveau found that the platina, like gold, was difpofed to oxydation in 
genfequence of its union with mercury. 
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V avquerin has difecovered a new metal in the red lead of Siberia, te which he 
has given the name of chrome. The following account of its ‘properties, and the 
procefs for obtaining it, is taken from the 25th volume of the Annalles de Chemie. 

Experiment fT. A hundred parts of this mincral (red lead), reduced to a fine pow-~ 
der, were mixed with 300 parts of the faturated carbonat of potafh, and about 
4coo parts of water, and this mixture was expofed for an hour to a boiling heat. 
¥ obferved, 14, ‘That when thefe matters began to a& upon each other, a lively 
effervefcence was produced, which continued a long time; ad, That the orange 
colour of the lead became a brifk red; 3d, That at a certain period the whole 
matter feemed to be diffolved; ath, That in proportion as the effervefcence went 
on, the matter reappeared under the form of a granulated powder, of a dirty yel- 
low colour; sth, That the liquor afiumed a beautiful golden yellow colour. When 
the effervefcence had entirely fubfided, and when the fubftances ceafed to a&t on 
each other, the liquor was filtered, and the metallic powder collected on the pa- 
per. After being wafhed and dried, it waialied no more than 78 parts; the pane 
ath therefore had taken up 22 parts. 

Experiment II. 1 poured upon the 78 parts juft mentioned fome nitric htc! dilwes 
ed with 12 parts of water. A briflk effer'vefcence took place; the greater part of 
the matter was diffolved; the liquor did not become coloured ; and there remain- 
ed only a (mall quantity of powder, of a citron yellow colour. I feparated the li- 
quor of the refiduum by the help of a fyphon, wafhed the matter feveral times, 
and united the wafhings with the firft liquor. This refiduum dried weighed no 
more than 14 parts, from which it followed that the nitric acid had diffolved 64. 

Experiment III. 1 again mixed thefe 14 parts with 42 parts of the carbonat of 
potah, and the neceflary quantity of water. Ithen treated them as in: experi- 
ment tf, and the phenomena were the fame. ‘The liquor, after being filtered, was 
united to the former, and the refiduum,, wathed and dried, weighed no more than 

two parts, which were {till red lead, and therefore thrown away. 

Experiment IF’. The two nitric folutions united and evaporated. afforded 92 parts 
of the nitrat of lead, cryftallized in ogtahedrons, perfectly white and tranfparent. 
‘hefe 92 parts of nitrat of lead diffolved in water were precipitated by a folution 
of fulphat of foda. By this, 81 parts of the ra of lead were produced, which 
are equivalent to 56,63 of metallic lead. 

Experiment 7 The alkaline liquors united had a citron yellow colour. They 
depofited, at the end ‘of fome days, two parts of a yellow powder, which did not’ 
contain any lead. .Thefe liquors, fubjected to evaporation till a faline pellicle was 
formed on their furface, afforded, by cooling, yellow cryftals, among which there 
was carbonat of potafh undecompofed. Thefe cryitals being diflolved in water, 
‘the folution united to the mother water was mixed with weak nitric acid until the 
carbonat of potafh was faturated. ‘The liquor had then a very deep orange red 
colour, Being mixed with a folution of the muriat of tin newly made, it firft af- 
fumed a brown colour, which afterwards became greenifh. Mixed with a folution 
of the nitrat of lead, it immediately produced the red lead. Laftly, Evaporated 
fpontaneoufly, it produced ruby-red coloured cryftals mixed with cryftals of the 
nitrat of potafh. 98 parts of this mineral decompofed as above mentioned 
having afforded 81 parts of the fulphat of lead, 100 parts would have given 
$2,65, which are equivalent to 57,1 of the metallic lead. But admitting, as expe~ 


x 


CHROME. | 529 


riment proves, that 100 parts of lead abforb, in combining with acids, 12° parts of 
oxygen, the 57,1 of metallic lead ought to contain in the red lead 6,86 of this 
principle, and we ought to have for the mineralizing acid 36,4. 

Experiment VI. To verify by fynthefis the proportion of the principles of the 
red lead found by analyfis, I diffolved about 50 grains of metallic lead in the nitric 
acid, and the folution being divided into two equal parts, one of them was com- 
pletely precipitated by the neceffary quantity of the combination of the acid of red 
Jead with potafh, and 43 grains of red lead were obtained, as beautiful as the na- 
‘tive mineral, The other portion of the nitrat of lead, precipitated by cauftic pot- 
afh, gave 28 grains of the white oxyd of lead; fo that by this fynthefis 100 parts 
of red lead are compofed of 65,12 of the oxyd of lead, and 34,88 of acid. By ana- 
lyfis, as has been fhown, it affords only 1,72 * lefs in the acid which mineralizes 
the red lead; a difference which approaches as near to correétnefs as chemical 
means will admit +. 

Though the properties which have been explained are, feiGty fpeaking, more ~ 
than fufficient to convince any one well acquainted with the differential characters 
of metallic fubftances that the one in queftion belongs to a particular fpecies, f 
thought it my duty to compare its acid by aderies of combinations with the mo- 
lybdic acid, in fome of the properties of which it feems to participate. 

The combination of the molybdic acid with potath affords a falt which has no 
colour. 

The combination of the acid of red lead with potafh gives a falt of an orange 
colour. 

-4. Molybdic acid, mixed with filings of tin and the muriatic acid, immedi- 
ately becomes blue, and precipitates flakes of the fame colour, which difappear 
at the end of fome time, if an excefs of muriatic acid has been added, and the i 
quor affumes a brownith colour. ~ : 

B. Acid of red lead, treated in the fame manner, becomes at firft yellowifh 
brown, and afterwards aflumes a beautiful green colour. 

4. Mixed with a folution of hydro-fulphure of potafh, gives no precipitate; but 
by the addition of fome drops of the nitric acid, there is immediately formed a 
precipitate of a chefnut brown colour. 

B. Mixed with the fame reagent, gives, without the addition of the nitric acid, 
a green precipitate, which by that acid becomes yellowihh. 

A. With a folution of the nitrat of lead, forms a white precipitate, foluble in 
the nitric acid. 

B. Mixed with the fame folution, gives an orange coloured precipitate, abfo- 
lutely of the fame fhade as that of the red lead pulverized. 

A. Mixed with a little alcohol and nitric acid, does not change its colour. 

_ B. Added to the fame reagent, immicdiately affumes a blueifh green colour, 
which preferves the fame fhade even ane deflication. Ether alone gives it the 
fame colour. 

A. With a folution of the nitrat of mercury, gives a white flaky pedigictace, 

B. With the fame folution of mercury, affords a precipitate of a dark cinnabar 
colour. 

(A. With a folution of tHe nitrat of filver, forms a white flaky precipitate. 


ee 


* The difference is only 1,52. . 
+ Red lead of Siberia contains a little water, according te the experiments of 


Bucquet, to which perhaps this difference i is owing. 
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B. With the fame reagent, gives a precipitate, which, the moment it is fornye 


ed, appears of a moit beautiful carmine colour, but which becomes purple by ex- | 


pofure to the light. This combination expofed to the heat of the blow-pipe melts 
before the ‘charcoal is inflamed. . It affumes a blackith and metallic appearance. If 
it be then pulverized, the powder is itil] purple ; but after the blue flame of the 
Jamp is brought in contact with this matter, it aflumes a green colour, and the 
filver appears in globules diffeminated throughout its fubftance. 

A. With the nitrat of copper, forms a greenith previpitate. 

B. With the fame folution, gives a chefnut red precipitate. 

A, With the folutions of fulphat. of zink, muriat of bifmuth, muriat of anti- 
mony, nitrat of nickel, the muriats of gold and platina, produces white preci- 
pitates, when thefe folutions do not contain excefs of acid. 

_ B, With the fame folutions, produces almoft the fame phenomena, except that 
the precipitates are for the moft part yellowifh. ‘That of gold is greenith. y 
The molybdic acid alone melted with borax gives it a blueifh colour. 


2. Paper dipped in the molybdic acid becomes in the fun of a beautiful blue co« - 


Jour. 
ay Fhe iad hoa of lead diffelves Wiehe muriatic acid, and the folution does 


not aflume any colour even by ebullition, 
The acid of red lead alone melted with borax communicates to it a very dark 


green colour. 
q. Paper impregnated with the acid of red lead affumes in the light a aside 


colour. 
3. The red lead diffolves even without the application of heat in the muriatic 
acid, and the folution has an orange red colour ; ; but by boiling it affumes a beau- 
tiful green colour, and highly oxygenated muriatic acid is formed. 

From thefe phenomena, [entertain no doubt that the acid which minsralizes 
the red lead of Siberia has for its bafes a particular metal hitherto unknown. If, 
indeed, it be compared with all the other metals, no perfect analogy will be found 
between them. ‘fhe uranium does not become acid, it cannot be combined with 
cautftic alkalis, and it does not redden vegetable blue colours, Titanium diffolves 
in acids, produces cryftallizable falts, and does not combine with alkalis, Tung- 
fen becomes yellow in acids without being diffolved, and affords with alkalis 


white cryftallizablefalts, It would be endlefs to continue the comparifon of this 


fabftance with the other metals; their properties are too. well Shanes and it is ° 


evident that they do not exhibit fimilar phenomena. . 
When muriatic acid, mixed with an equal part of water, is poured on red lead, 
a muriat of lead is formed, which is depofited in the. form of white cryftals, and 
the liquor affumes a beautiful orange colour. In this operation the native acid of 
the red lead is feparated, and remains diffolved in the water of the muriatic acid. 
By evaporating the liquor flowly in the dark, cryflals of the acid of lead are form- 
ed, which are of a ruby-red colour. But if the muriatic acid be in-too great quan- 
tity, ortoo highly concentrated, or if the operation be conducted in a ftrong 
heat, inftead of a red acid, a deep green liquor is formed by the combination of 


the oxyd of the new metal with the muriatic acid. 
Sulphuric acid alfo decompofes the red lead, but it is aiieale to sno ie 


| produéts which are formed. 
Nitric acid produces no change in the nature of red lead. It indeed effects a 


folution when affifted by heat, but the greater part of the red lead fepirotes unal- 
"tered by cooling. ; 
Cauttic alkalis do not appear to Rocnipete red lead; they diffolve it ete. 
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and form with it a triple compound, the properties of which 1 have not yet fully 
examined. — 

Alkaline carbonats, on the contrary, decompofe the red lead-completely. “A 
carbonat of lead is formed on the one hand, and, on the other, a foluble falt, com- 
_ pofed of the metallic acid and the bafe of the carbonat employed. 

The falts which this acid forms with alkalis cryftallize into prifms or into la- 
minz of a golden yellow colour. I have not yet been abie exaétly to determine 
their form from the fimallnefs of the quantity upon which [ have operated. 

Thefe falts have a fligh etallic tafte, and aflume a green colour by fufion, 
‘They are decompofed by acids and by alkaline earths, with which they form ci- 
tron yellow precipitates. | 

Muriatic is the only mineral acid which exerts any very remarkable action on 
the acid of red lead. When fed lead or its acid is diftilled with a fomewhat con- 
centrated muriatic acid, oxygendted muriatic acid is foon difengaged, and the li- 
quor affumes a beautiful green coloar. In this experiment the muriatic acid takes 
a part of its oxygen from the acid of the lead, and reduces it to the flate of a green 
oxyd, which is held in folution by another portion of the muriatic acid. 

A thin plate of gold was diffolved in a fhort time in a mixture of muriatic acid 
and the acid of lead. The folution had a yellowifh green colour, 

Sulphuric acid in the cold has-no action upon this acid, but in the heat it gives 
to it a blueifh green colour. ‘This effe& is undoubtedly produced by a aa 
the difengagement of a portion of the oxygen of.the acid from lead. 

Sulphureous acid feizes upon a portion of the oxygen of this acid, and becomes 
fulphuric acid, while the acid of lead is reduced to the ftate of an oxyd, one dif- 
folved in the fulphuric acid, 

To try whether the acid of red lead could be reduced to the metallic flate, T put 
72 parts of this acid into a crucible of charcoal, which 1 placed in another crucible 
of earth filled with powder of charcoal. { heated it for half an hour in the fire 
of a ferge furnace. In the charcoal I found a metallic mafs of a white grey co- 
lour, formed of needles interlaced in each other, and which weighed 24 parts. 
The acid of red lead therefore contains a great qaantity of oxygen. 

1. This metal is white-greyith, very brittle, infulible, fixed, and cryftallizes into 
needles. . 

2. Expofed to the heat of the blow-pipe, it is covered with a lilac coloured cruft, 
which becomes green by cooling. 

3. Heated by the fame apparatus with borax, it does not melt, but a part, ate 
ter being oxydated, is diffolyed in this falt, and communicates to it a very beau- 
tiful green colour. | eg . 

4. Acids have only a weak action on this metal. The nitric is the only acid 


' which produces any remarkable change. By diitilling to drynefs five or fix times 3 


fucceflively 20 parts of this acid concentrated upon one of metal, I was able to 
change it into a yellow orange coloured powder, which began to affume a green 
colour. This powder i is acid; diffolves in. water ; combines with alkalis, from 
which it difengages carbonic acid; precipitates metallic folutions with precifely 
the fame phenomena as the native acid of red lead. 
I have given the name of chrome, which fignifies colour, to this metal, from the 
fuggeltion of Fourcroy and ean) becaufe all the combinations of this fubftance 
- are more or lefs coloured. 
The ufes of this metal are not known. Perhaps it may afford beautiful. and 
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durable colours to the painter or the enameller. I have found the oxyd of this 
Rirtaks in the emerald, which receives from it its colouring part. 


CONCERNING URAN M. 


A Kekeionn has difcovered a new metal, to hich ihe has given the name of 

Uranium, in the fubftance known by mineralogifts under the names of pechblende, 

green mica, ox chalkolithe. ‘The account which this celebrated chemift has given 

ef the nature and properties of this metal, has been fully confirmed by the expe- 
_-riments of Richter. 

Uranium exifts in nature, 1. In the ftate of an oxyd. Of this, mineralogifts di- 
guifh two fpecies. 

A. The ochre of uranium, coutitine of the oxyd of this metal with a greater or 
fmaller portion of iron. 

B. Chalkolithe, or micaccous uranitic ore. 

Hf. In the ftate of an ore, as in pechblende aiken with fulpbur. 

‘When pechblende, free from all adhering impurities, is digefted in nitric acid 
the metallic matter which it contains is completely diflolved, while part of the 
fulphur remains undiffolved, and part of it is diffipated under the form of fulphu- 
rated hydrogen gas. Alkalis precipitate from this folution the oxyd of uranium, 
‘which has a citren yellow colour when pure, but piel receives a Se hiiyl tinge 
from an admixture of iron. ° 

The oxyd of uranium is fixed in the fire. It Ddaaoaee only a flight change of 
colour from expofure on charcoal to the blow-pipe. A globule of a brownifh co- 
lour is obtained by melting it with foda or borax. Microcofmic falt forms with it 

a clear green coloured glafs. a 

This oxyd is reduced to the metallic flate with great difficulty. saline matters 
feem to be improper for this purpofe, in confequence of their forming conftantly, 
with this fubftance, ‘black glaffy flags. Klapreth obtained a metallic glebule, 28 
grains in weight, by forming a ball with 5@ grains of the oxyd and a little wax, 
and by expofing this ball in a crucible lined with charcoal, to a heat equal to the 
176° of Wedgeweod’s pyrometer. Richter obtained, im a fingle experiment, 
100 grains of this metal, which feemed to be free from all admixture of foreign 
matter. In its luftre and grain, it was not unlike fteel; but it was not, like fteel, 
affected by expofure to air and moifture. The fpecific weight of this piece was 
694. Itreceived a beautiful polifh, and was attracted by the magnet. 

. Oxyd of uranium melts with different preparations of earths and alkalis, and’ 
communicates to the glaffes which they form, a variety of colours. 

Sulphuric acid diffolves the oxyd, but not fo readily the metal of uranium. By 
evaporation, Richter obtained citron yellow coloured gubical cryftals. 

Nitric acid diffolves readily the metal, as well as the oxyd of uranium. 

‘Klaproth obtained from this folution beautiful clear fix fided tabular cryftals, of 
tbout 3-4ths of an inch long, and 1-4th broad. This falt efflorefces when expof- 

ed to the air. 

Muriatic acid forms, with oxyd of uranium, four-fided baler cryftals, of a 


yellowifh green colour, which attract humidity from the air. 
ca a 
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Fluoric acid diffolves the oxyd of uranium, and forms with it a falt that is not 
liable to deliquefcence. 

Concentrated acetic acid diffolves the oxyd of uranium n'by digeftion. The fo- 
lution affords, by flow evaporation, beautiful clear topaz coloured fourefided prif- 
matic cryftals, about an inch in length, terminated by four-fided pyramids. Afs 
ter the difipation of the acid by heat, thefe cryftals retained nearly the fame form 
with acetat of uranium. 

Phofphoric acid caeabins with the oxyd of uranium, and forms with it yellow. 
ifh white irregular ‘i are difficultly foluble in water. A fimilar preci~ 
pitation is produced, by adding phofphoric acid’ to a folution of acetat of ura- 
nium. 

Tartaric acid forms with oxyd of ‘uranium a falt extremely difficult to diffolve 
in water. This falt is moft eafily obtained in the way of double affinity, by add- 
ing tartarit of potafh to a farurated folution of uranium in the’nitric acid. ‘Tar- 
tarit of uranium is decompofed by the fulphuric, nitric, and muriatic acids. 

Richter fucceeded in combining the citric, oxalic, malic, benzoic, fuccinic, and 
boracic acids, with oxyd of uranium. Thefe combinations were greatly 2 aflitted 
by heat. 

The pyrolignic acid diffolves alfo the oxyd of uranium by the affiftance of heat, 
and fhoots with it into yellowifh white plumofe cryftals, which are permanent in 


’ the air. 


The febacic and formic acids unite with the oxyd of uranium, and form with 
it mucilaginous-like mafles, which attract moifture from the atmofphere. “ 

Arfeniat of potath decompofes the nitric folution of uranium, and a white yellow 
arfeniat of uranium is precipitated. : 3 

If molybdat of potafh be added to a folution of uranium in the nitric acid, a 
mutual exchange of bafes takes place. The molybdat of uranium which is formed 
is difficultly folable in water, has a whitifh yellow colour, pafling into a browne 
ifh. This falt is decompofed by the fulphur in nitric and muriatic acids, 

The tungftat, which may be obtained in the fame way with the molybdat, has a 
brownith white colour, and is infoluble in water. 

The gallic acid precipitates uranium from its folutions in acids. When the acid 
_ is in excefs, there is only a very {mall quantity of precipitate formed. The addi- 
tion of an alkali to the acid folution occafions a copious seers rests preci- 
pitate. 

Pruffiat of potafh precipitates uranium of a brown red coal having a ftrong 
refemblance to the precipitate of copper by the fame acid. It differs from it, how- 
ever, in being diffufed through the liquor, and not in flakes, like the precipitate of 
copper. Pruffiat of uranium has alfo a ftreng refemblance to the pruffiat of 
molybdena precipitated from folution in muriatic acid; but it ae be eafily di- 
ftinguifhed from that fubftance by its affinities. 

_ Thecarbenats of alkalis diffolve the oxyd of uranium, though the carbonic acid 
itfelf’ feemé to have a very weak affinity for this oxyd. Does the folution of oxyd 
of uranium, in a carbonat of alkali, form a triple falt? 

Oxyd of uranium is infoluble in cauftic fixed alkalis. It Fectives from them, 
however, a dark brown colour. 

Sulphur, though found:in a ftate of Souk inc with oxyd of uranium, feems 
. to have only a weak affinity for this fubftance. , 

If a few drops of an alkaline fulphure be added toa folution of uranium in ni- 
tric acid, a brown red coloured, and afterwards a black brown precipitate, is pro- 
duced, 
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The ammoniacal fulphure occafions a brown yellow precipitate in the fame fo- 


lution, and the furface of the TERS is at length covered with a greyifh metallic 


pellicle. 

Klaproth fufpended bard of iron and zink in the nitric folution of uranium, but 
no precipitation of this metal took place. 

Uranium amalgamates. difficultly, if at all, with mercury. 

Sulphuric ether affumes a golden yellow colour, by mixing it with a folution of 
nitrat of uranium, which has been evaporated to the confiftence of a fyrup. Kla- 
‘sai Bertrage BIL. 195. Richter one die neuern ee n. der Chemie, S. 1. f. 1. 
Gren’s Handbuck, Uranium. , 
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CONCERNING TELLURIUM. 


Kcaproru has difcovered a metal abfolutely different from any hitherto known 
in the auriferous ore, known by the name of aurum a NOR or t problematicum. 
Procefs for obtaining the metal from the ore: 
1. The ore is yently heated with fix parts of the muriatic acid; three parts of 
the nitric being then added, the mixture is boiled, upon which there arifes a con- 
fiderable effervefcence, and a complete folution is obtained. 


2: The filtered folution is diluted with as much water as it can bear without 


_ becoming turbid, which is a very fmall quantity, and a folution of cauftic potafh 
is then added to the liquor until the white precipitate which is at firft formed. dif- 
appears again, and nothing remains but a brown flaky fediment. 


3. This laft precipitate is the oxyd of gold mixed with the oxyd of iron, and a © 


{eparation is effected by the common means. 
4. The muriatic acid is added to the alkaline folution (2) § in fofficient quantity 


to faturate the alkali entirely. An excefs of the acid muft be avoided. A white 


precipitate, which by heat fettles at the bottom of the veffel under the form of a 


heavy powder, is produced in great abundance. After the precipitate has been © 


wafhed and dried, it is formed into a kind of pafte with a fufficient quantity of 


any fat oil, and this mafs is put into a {mall glafs retort, to which a recipient is, 


lightly fitted. When this arrangement is made, it is gradually brought to a red 
heat, and in proportion as the oil is decompofed, there are obferved, as in the di- 
ftillation of mercury, brilliant and metallic drops, which cover the upper part of 
the retort, and which at intervals fall to the bottom of the veffel, and are imme- 


diately replaced by others, After it is cooled, metallic fixed drops are found ad- | 


hering to the fides of the retort and at the bottom of the veffel, and the remainder. 
of the metal is reduced and melted, with a brilliant furface, and almoft always 
cryftallized. 

Effential characters of this new metal. ; 

1. It has the white colour of tin approaching to the grey ble of lead. Its 
metallic fplendor is confiderable, and its fracture laminated. It is highly brittle 
and friable. By fuffering it to cool cube and gradually, it dgmuits affumes a 
eryftallized furface. 

- &. Its fpecific gravity is 6,115.6 
. 3» It belongs to the clafs of the moft fufible metals. 
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4. When heated with the blow-pipe upon charcoal, it burns with a very lively 
flame, of a blue colour, inclining at the edges to a green. It is fo volatile as to 
rife entirely i in a whitifh grey fmoke, and exhales a difagreeable odour like that 
of radifhes. On ceafing to heat it, without having entirely volatilized the {mall 
portion fubjeéted to this operation, the button which remained retained for a long 
time its liquidity, and by cooling, it was covered with a radiated vegetation, 

5. This metal amalgamates eafily with mercury. 

6. With fulphur it forms a grey fulphure, of a radiated ftru@ture. } 

4. A folution of it in itric acid is tranfparent and colourlefs. When con- 
centrated, it produces 2 fmall white sia cryftals in the form of needles, 
which exhibit a dendritic aggregation. 

8. The new metal diffolves in the nitro-muriatic acid. When a large quantity 
of water is added to fuch a faturated folution, the metal is precipitated in the ftate 
of an oxyd under the form of a white powder, which in this ftate is foluble in the 
muriatic acid. 

9. By mixing cold, in a well flopped veffel, a fmall quantity of this mee with 
100 times its weight of concentrated fulphuric acid, the latter gradually affumes a 
beautiful crimfon red colour. By means of a fmall quantity of water added drop 
by drop, the liquor difappears, and the {mall quantity of the metal diffolved de- 
‘pofits itfelf under the form of black flakes. Heat deftroys the folution; it makes 
the red colour difappear, and difpofes the metal to feparate in the ftate of a white 
oxyd. 

ro. When,’ on the contrary, the concentrated fulphuric acid is diluted with two 
or three parts of water, and a fmall quantity of the nitric acid has been added, a 
confiderable quantity of the metal will then be diffolved. The folution is tran{- 
parent and colourlefs, and is hot decompeled by the mixture pe a larger quantity 
of water. 

11.<All the pure alkalis precipitate from acid folutions of this metal an oxyd of a 
white colour, foluble in all acids. By an excefs of alkali, the precipitate which is 
formed is entirely rediffolved. If carbonat be employed inftead of pure alkali, the 
fame phenomenon takes place, with this difference, however, that by excefs of the 
latter, the precipitate formed is rediffolved only in part. 

12. Exceedingly pure prutliat of potafh produces no precipitate in folutions of 
this metal, 

13. Alkaline fulphures mixed with acid folutions aecatiae a brown or blackith 
precipitate, according as the metal is combined with more er lefs oxygen. | It 
fometimes happens that the colour of the precipitate has a perfect refemblance to 
mineral kermes, or red fulphurated oxyd ef antimony. When the fulphure of tel- 
lurium is expofed on burning charcoal, the metal burns with a blue colour con- 
jointly with the fulphur. he | 

14. The infufion of nut-galls, combined with the fame peut ions, gives birth toa 
flaky precipitate, of an Ifabella colour. | 

15. Iron and zink precipitate tellurium from its acid folutions in a metallic ftate 
under the form of {mall black flakes, which refame their fplendour by friction, 
and which on burning charcoal melt into a metalli¢ button. 

16. Tin and antimony produce the fame phenomenon with the acid folutions 
‘ of this new metal. The precipitate formed by the antimony proves, ina firiking 
manner, that tellurium is not a difguifed antimony, as has been fuppofed.: A fo- 
lution of tin in the muriatic acid, mixed with a folution of tellurium in the fame 
acid, produced alfo a black and metallic precipitate. 

47. The oxyd of tellurium obtained from acid folutions by alkalis, or that from al- 
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kaline folutions by acids, are both reduced with a rapidity refembling detonation, 
when they are expofed to heat on charooal. It burs and is volatilized, as ha 
been already: mentioned. — 

18. By heating for fome time this oxyd of cellarghan'é in a “retort, it melts and 
appears after cooling with a iene ftraw colour, having acs a fort of radi- 
ated texture. 

19. Mixed with fat bodies, the oxyd of tellurium is perfectly reduéed by the 
method formerly mentioned. 

The mine of white gold of Fatzebey, aurum proble eo, contains tellurium, 
925.5 3 iron, 72,0; gold, 2,5—Total, 1000,0. 

The graphic gold of Offenbanza contains tellurium, 60; gold, 30; filver, 1o— 
Total, 100,0. 

©re from the mine known under the name of the Yellow Mine of Nagyag, con~ 
tains tellurium, 453 gold, 273; lead, 19, 53 ; filver, 8,5; fulphur, one atom—Total, 
100,0. 

Ore from the mine pony by the name of the Mine of Grey Foliated Gold of 
Nagyag contains lead, 5; tellurium, 33; gold, 8,5; fulphur, 7,5; filver and cop- 
Bets t——Total, 100,0. Philofophical Magazine, N°, I. p. 7% 


CONCERNING TITANIUM. 


Kuiieorst in his analyfis of ins red {chorl from Hungary, has announced the 
difcovery of a new metal, to which he gives the name of Titanium. ‘This fub- 
ftance appears to be the fame with that which Mr. M‘Gregor found in an iron 
ore from Menakan in Cornwall, and of which he publifhed a very full and inte- 
~ refting account in Crell’s Journal for the year 1791. ‘The character by which this 
- fubflance feems to be chiefly diftinguifhed from other metallic fubftances, is in its 
ferming a brown, red, or orange coloured precipitate with the infufion of nut- 
galls. Hitherto this fubftance has not been obtained in its metallic ftate. The 
following are the principal varieties of the titanium in its native rep which have 
been defcribed by mineralogifts. 

I. Ore of titanium, A. The fubftance ufually called red /chorl from Hungary, is 
found cryftallized in four fided prifms, which have their fides ftriped, and in 
- mall needle fhaped cryftals. B. Ore of titanium from Spain in light reddith 
brown fix fided prifms, s, terminated with hexahedral pyramids: C. Ore of titani- 
um in dark reddith brown four fided cryftals, firft setcribed by Prince Gallitzin 
in his _Traité de Mineralogie. 

Il. The titanit, {mall cryftals of this ore are found in a kind of fienit at Paffau 
in Germany. From a 100 parts of this fubftance, Klaproth obtained 33 of oxyd 
of titanium, 35 of filiceous earth, and 33 of lime, with a mest {mall portion of 
mangangefe. 

Ul. Eifen-titanium, or fidero-titanium. In fmall round fmooth grains, which 
retain fome marks of a cryftalline form. In a 100 parts of this ore, Klaproth 
found 84 of oxyd of titanium, 14 of eke of iron, and two of oxyd of manga- 
nefe. ° 

IV. Titan-eifen, or ritano-fiderum, A. Menakanit from Cornwall, i in grey black 
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grains, attractible by the magnet. From a 100 grains of this fubftance Mr. 

M‘Gregor obtained iron magnetic with a {mall portion of manganefe, 46 9-16 


ag Oxyd of titanium, a 45 
Siliceous earth, ae 3 1-2 
ah ™ 
_ Klaproth. Iron, = ie « 52 
. Oxyd of titanium, _ 2p Dagan 
Siliceous earth, = 3,59 
Manganefe, _ 0,25 


B. Titi from Afchaffenburg in Spain. This fubftance afforded Klaproth, 
by analyfis, 22 parts in the roo of oxyd of titanium, and 78 of oxyd of iron. 

The titanium is likewife faid to have been found in an iron ore from the Ifland 
of Ceylon, and in various parts of France. 

According to Klaproth, the oxyd of titanium diffolves readily in warm diluted 
fulphuric acid, and forms with it a clear folution, which, by evaporation in the 

open air, is converted into a white muddy gelatinous mafs. 

The nitric acid alfo diffolves this oxyd. The folution acquires an oily confift- 
ence by {pontaneous evaporation, in which fmall tranfparent cryftals are depofited> 
the primitive form of which appears to be an elongated rhombus, pafling into the 
fix fided table by the truncation of the two oppolite acute angles. 

The folution of the titanic oxyd in muriatic acid afforded to Klaproth, by 
fpontaneous evaporation, a clear yellow coloured jelly, in which a quantity of very 
imall cryftalline grains of a cubic fhape were gradually formed.. 

Thefe folutions contained from 3-100 to 5-100 parts of filiceous earth. Rue 
proth conceives that a {till greater quantity of this earth enters into the folution, 
producigg the gelatinous appearance, and preventing the 2 apa a falt from af. 
fuming a regular form. 

When the carbonat of potafh was added to the acid folutions of tibhiuen a 
white light flaky precipitate was produced, : 

Cauftic ammoniac occafioned a fimilar precipitate. 

Pruffiat of. potafh produced a copious pe ah of a grafs green colour mixed 
with brown. 

Gallic acid produced a yoitinadus brown red coloured precipitate. When this 
folution was not too much diluted with water, it became coagulated like blood: 
The precipitate after being collected, wafhed, and dried, had the appearance of 

mineral kermes (red fulphurated oxyd of antimony), Fifteen grains of this preci- 
pitate were expofed in a retort to a weak fire; it refumed s white ouett so 
loft feven grains of its weight, “- 

The arfenic and phofphoric acids produced a white precipitate in the acid folu- 
tions of this oxyd. 

Tartaric acid produced alfo a white precipitate, but the precipitate in this cafe 
was foon rediflolved. Similar phenomena took place with the oxalic acid. 

A rod of tin was introduced into the muriatic folution. After fome minutes, a 
pale rofe colour appeared round the tin rod, which at laft was changed into a 
beautiful amethytftine colour. 

Into another portion of the fame folution, diluted with fix parts of water, a rod 
of zink was introduced. ‘The folution became at firft of a violet, and afterwards 
of an indigo biue colour, When rediffolved in muriatic acid, the Pera 
again exhibited the fame appearances. 

With Hahneman’s hepatized acid liquor (folution of fulphurated hydrogen, con- 
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re ele warm it hada fulphur yellow colour, which difappeared during 
“By this procefs the oxyd bec ae infoluble in acids. 
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s of ti, oxyd loft, by expofure to the fire, 12 grains of its weight 5 5 


Expofed on burning charcoal, the oxyd of titanium ‘became reddihh, and after- 
wards of a flate blue colour. A button was formed, which, after cooling, had a 
finely radiated furface, It exhibited the fame appearances with phofphoric falts, 
borax, and foda, Applied to the furface of porcelain with a proper flux, it produced, 
a 7 ftraw coloured enamel. Klaproth endeavoured to reduce this oxyd, by 
mixing it with half its weight of colophonium (or black ref in) # and by expofing: 
the mixture to a ftrong heat, but without effect. After the flanie had ceafed, the ’ 
titanium remained in the form of a white oxyd. Klaproth concludes the titanic 
oxyd to be of a metallic nature, from its becoming of a yellow colour by expo-, 
fure toa glow heat, and of a blueith by heating it in contact with charcoal 5 from’ 
its communicating a yellow colour by melting it with other bodies; from its: being: 
precipitated from its folution in acids by pruffiat of potath, gallic acid, and alka- 
line fulphures; from its being precipitated from its acid/folutions, by tin and zink ; 
from the ftrong tendency which it feems to have to combine with oxygen; from 
its being infoluble in acids, when fully faturated with oxygen, and from its be~ 

coming foluble when a portion of the oxygen has ‘been abftracted by heating it 
with an alkali. Klaproth remarked, that: the precipitate, heated with a: fimall 
quantity of alkali, was not fo white as that heated with a larger quantity, and 
that the former precipitate diffolved only in a very imperfea manner. in muriatic 
acid, but not at all in fulphuric or nitrit acids. This chemift alfo-confiders the 
change of colour from the blue to the white which the precipitate: by zink 
undergoes from espe to heat, as an effect. depending on the abarpiion of, 
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_ This account of the properties of the titanic oxyd by Klaproth, agrees aiet 
in every particular with that- given by Mr. M‘Gregor. The latter chemift re~ 
marks, that water, by ftanding for fome hours over oxyd of titanium, acquires an. 
opal colour. The nitre and oxygenated mufiatic acids feemed to him to have on~ 
ly a very weak action on this fubitance. Mr. M‘Gregor heated this oxyd with 
double of its weight of fulphur, but the oxyd did not appear to fuffer any change 
either in its weight or colour. Heated with microcofmic falts, or. borax, this oxyd 
gave a purple tinge e mixture, fimilar to that produced by oxyd of manga: 


. nefe. This colour difappeared in the exterior flame of the blowpipe, and could 


not be made to re-appear again. ‘The moft remarkable fact refpe@ting this fub= 
ftance, obferved by Mr. M‘Gregor, is the property which it has of preventing the 
formation of Pruffian blue by the addition of pruffiat of potafh, and of ink by 
the addition of gallic acid, when diffolved in the fulphuric folution of iron. Is 
not this effect produced by the oxyd.of titanium abftracting a portion of oxygen 
from the iron, and in this way reducing the iron to its minimum of oxydation 2 
‘The experiment does not fucceed with the nitric folutions of iron and titanium. 
Klaproth's Beitrage, BT. f. 233,.245, .B. I. ‘{. 222 M'Gregor, Fourn. de Phyfe 
‘Tom. XXXIX. (Ps 7% 152. Emmerling Lebrbuch der Mineralogie, BMI. -f. 3726 
Lampadius neues Begmannifches. Fourn. 17953 Bile ie 248. 

Since the foregoing account of titanium was fent to the prefs, I have feen a me. 
moir on the fame fubject by Vauquelin and Hecht, inferted in the 15th, Nums 


ine * a i 
g ¢ B. a $ ~ q ‘a * 
J “a edi ; 
Sh ee ” 
| ; is me ea a 
o98 ‘we , 2 8 bs $855, f q ie 
: rsa a TIT Ani M. * £2 23 o J 


ber of the Yournal des Minette” T he ets of titanium 1 as a. difting& metallic. 
fubftance, is fully co firmed by the refearches of thefe chemifts, but there is a 
confiderable difference i in fome of the refults which they have obtained. gl 
100 parts of a re feborl, found in France, were reduced to ‘powder and melted. 
in a crucible with 600 of carbonat of potafh. By dilution with boiling water, 
this melted mafs afforded a whitifh precipitate, which, after being Wathed and 
dried, weighed 157 parts. The alkaline liquor contained only a {mall portion ¢ of 
filex and alumine, which it feemed to have taken ‘from the crucible; ; it held cau- 


ae ftic potath i in folution, and the precipitate itfelf poffeffed the property of effervef. 


cing with acids, ‘This precipitate loft 0,25 of its weight by expofing it fimply to 
a ftrong heat. Vauquelin and Hecht, therefore, confider this precipitate as a 
combination of the metallic oxyd with carbonic acid, and call it the carbonat of 
iitenbion. a ee 
An effervefcence was produced by boiling 12 grains of this carbonat in fulphu- 
ricacid. The liquor, which at firft had a milky appearance, became clear by an 
increafe of temperature. 
_ A-rapid difengagement of carbonic acid was produced by mixing 25 parts of 
carbonat of titanium with concentrated nitric acid. When the mixture began to 
grow warm, a confiderable quantity of nitrous gas was formed, yet the mixture 
always retained a milky appearance. By employing a. diluted acid, without the 
application of heat, the oxyd of titanium was completely diffolved, but it was a~ 
gain depofited by expofing the folution to heat. 


A fimilar difengagement of carbonic acid took place by mixing the white pre~ 


cipitate with muriatic acid. The folution in the cold was perfectly clear; but it 

foon affumed a gelatinous appearance by the application of heat. ‘The fmell of 

oxygenated muriatic acid could be diftin@ly perceived during the depofition of the 

oxyd of titanium in boiling muriatic acid. Sufpecting that in this procefs the. 
oxyd had loft a portion of its oxygen, in confequence of which it became infoluble 

in muriatic acid, thefe chemifts digefted this oxyd in the cold with muriatic acid ; 

but no combination took place, though muriatic acid diffolved readily in the fame 

circumftances the oxyd of titanium, which had been precipitated from boiling ni- 

tric acid. It would feem, therefore, that the oxyd of titanium unites with the ni-. 
tric and muriatic acids in two different ftates of oxydation; with the nitric, when 

not fully faturated with oxygen and with the muriatic acid, only in a high ftate 

of oxydation. 

12 parts of carbonat of titanium, boiled with a 100 of acetous acid, did not ex- 
hibit any appearance of effervefcence, though the liquor affumed a milky colour, 
and though it was evident, from the effect of reagents, that the acid had diffolved 
a ie of the carbonat of titanium. _ i 

The’ pruffiat of titanium, which is of a green colour, is decompofed by alka- 
lis and paffes through different fhades of purple and blue till it b becomes finally 
white. 

By treating carbonat of titanium with a variety of fluxing bodies, Vauquelin 
and Hecht obferved it repeatedly affume a metallic appearance; but, like many 
other metallic fubftances, it appeared to be volatile in a high degree of heat. A 
{mall portion of this metallic titanium was boiled for a long time with pure nitric 
acid; and though there was no very marked action between thefe fubftances, yet 
the fhining metallic points difappeared, and a whitifh matter appeared in their 
place. A whitith powder was formed by digeftion with nitro-muriatic acid. Va- 
pours of fulphureous acid were difengaged during this ebullition of the metallic 
pean in Aah acid, and the titanium changed into a whitifh nowedsr, part 
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